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EXECUTIVE  SUMMARY 


This  document  presents  the  results  of  the  Hazard  and  Operability  (HAZOP)  study 
conducted  in  September  1991  on  the  Submerged  Quench  Incinerator  (SQI)  planned  for 
installation  at  the  Rocky  Mountain  Arsenal  (RMA)  to  incinerate  the  Basin  F  liquids. 
This  H  '  "'.OP  was  performed  on  the  90  percent  design  package  from  Weston.  The 
results  oi  the  HAZOI’  study  were  submitted  in  October  1991  to  the  T-Thermal  and 
Weston  design  team  for  their  review  and  conunent. 

Prior  to  the  HAZOP,  a  Preliminary  Hazards  Analysis  (PHA)  was  performed  by 
Woodward'Clyde  on  the  SQI  unit  at  the  30  percent  design  stage.  This  PHA  identified 
a  number  of  major  issues  that  resulted  in  recommendations  for  design  modifications  to 
increase  plant  operability  and  safety.  These  recommendations  were  forwarded  to 
Weston  to  be  incorporated  into  the  90  percent  design  package.  Since  most  of  the  major 
design  issue/problems  were  identified  in  the  PHA  review,  the  HAZOP  study  did  not 
identify  any  additional  major  issues  which  required  Weston  to  redesign  the  SQI  package. 

The  preliminary  results  of  the  HAZOP  study  were  discussed  in  a  meeting  with  Weston, 
T-Thermal,  and  RMA  on  November  5, 1991  in  Denver.  At  that  time,  Weston  presented 
a  response  to  many  of  the  action  items/comments  identified  by  the  HAZOP.  Additional 
responses  and  clarification,  as  discussed  in  the  meeting,  were  prepared  by  Weston  in 
February  1992.  These  responses  have  been  incorporated  into  the  HAZOP  report. 

Many  of  the  HAZOP  action  items  could  not  be  resolved  because  the  P&lDs  were  not 
finalized.  Additionally,  many  of  the  items  pertained  to  the  Operation  and  Maintenance 
Manual,  which  was  still  being  developed. 

Based  on  a  review  of  the  Revised  Draft  Operation  and  Maintenance  Manual  dated  May 
1992  and  the  current  P&IDs,  it  was  concluded  that  all  HAZOP  Action  Items  have  been 
or  will  be  adequately  addressed. 

It  should  be  noted  that  there  are  some  plant  systems  that  were  not  evaluated  by  the 
HAZOP  team.  These  include  boiler  system,  softener  system,  and  brine  loading.  These 
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systems  do  not  present  major  safety  and  operability  problems  to  the  SQL  Review  of  the 
O&M  manual  indicates  that  these  systems  are  adequately  addressed.  Additionally,  they 
will  be  included  in  the  Pre-Startup  Safety  Review  (PSSR)  to  be  performed  on  the  SQl 
project. 
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1.0 

INTRODUCTION 


Woodward-Qyde  Consultants  (Woodward-Clyde)  has  prepared  this  report  to  present  the 
results  of  the  Hazard  and  Operability  (HA2LOP)  study  which  was  conducted  on  the 
Submerged  Quench  Incinerator  (SQI)  planned  for  installation  at  Rocky  Moimtain 
Arsenal.  The  SQI  will  be  used  to  incinerate  the  Basin  F  liquids  at  the  site. 

The  HAZOP  was  conducted  to  comply  with  the  System  Safety  Hazard  Analysis  Report 
(SSHAR)  requirement  under  the  Military  Standard  System  Safety  Program 
Requirements  (MIL-STD-882B,  July  1,  1987).  The  intei^  of  the  SSHAR  is  to  identify 
hazards  and  assess  the  risk  of  the  total  system  design.  The  HAZOP  provided  a  means 
to  perform  a  line-by-line  analysis  of  the  design  of  the  SQI  and  associated  transfer 
systems  to  determine  whether  hazardous  situations  could  arise. 

The  HAZOP  was  conducted  under  the  American  Institute  of  Chemical  Engineers’ 
Center  for  Chemical  Process  Safety  guidelines  (Guidelines  for  Hazard  Evaluation 
Procedures,  Center  for  Chemical  Process  Safety,  A.I.Ch.E.,  1985).  The  HAZOP  results 
provide  insight  into  the  cause  and  effect  of  hazardous  situations  and  generate 
recommendations  to  reduce  the  risk  associated  with  handling  hazardous  materials  and/or 
hazardous  operations. 

1.1  BACKGROUND 

The  initial  Military  Standard  System  Safety  Program  Requirements  call  for  a  Preliminary 
Hazard  Aiudysis  (PHA)  to  be  performed  on  a  ^tem  during  the  design  phase  in  order 
to  obtain  an  initial  risk  assessment  of  a  concept  or  ^tem.  The  PHA  was  conducted  on 
the  30  percent  design  package  for  the  SQI,  vapor  treatment  system.  Basin  F  fluid 
transfer  system,  and  brine/solids  handling  ^tems.  The  PHA  was  conducted  in  Denver 
on  May  29-31, 1990,  a  team  consisting  of  design  engineers  from  Woodward-Qyde  and 
experienced  HAZOP  team  members  from  Woodward-Clyde.  The  report  which  was 
generated  following  the  PHA  is  presented  in  ^;)pendix  C.  The  report  and 
recommendations  arising  from  the  PHA  were  presented  to  T-Thermal  design  engineers 
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in  a  meeting  in  Denver  in  July  1990.  At  that  time  design  changes  were  recommended 
in  the  interest  of  safety  and  operability  concerns.  Key  issues  which  arose  from  the  PHA 
included  the  adequacy  of  FRP  material,  redundant  of  controls  and  indicators,  emissions 
from  the  incinerator,  incinerator  nozzle  design,  potential  for  disposing  of  brine  rather 
than  solids,  and  replacement  of  refractory  material. 

In  October  1990  Woodward-Clyde  turned  over  the  design  package,  which  was  at 
60  percent  complete  and  incorporated  some  of  the  recommended  design  changes  which 
resulted  from  the  PHA,  to  Roy  F.  Weston  (Weston)  Engineers.  Weston  was  to  take  the 
design  package  to  90  percent  design,  at  which  point  Woodward-Clyde  would  perform  a 
HAZOP  study  on  the  design  package.  Woodward-Clyde  received  the  90  percent  design 
package  from  Weston  in  September  1991.  The  HAZOP  study  was  conducted  on  this 
design  package  in  September  1991.  The  HAZOP  report,  which  included 
recommendations  for  design  modifications  to  improve  safety  and  reliability,  is  presented 
in  this  report.  A  meeting  was  held  on  November  5,  1991,  to  discuss  the 
recommendations  generated  by  the  HAZOP.  Weston  responded  to  these 
recommendations  in  four  separate  submittals,  dated  November  5,  1991;  February  2, 
1992;  and  March  20, 1992,  and  May  15,  1992. 

Additionally,  review  of  the  Revised  Draft  Operation  and  Maintenance  Manual  dated 
May  1992  and  current  P&IDs  was  required  to  verify  that  all  recommendations  had  been 
responded  to  or  incorporated. 
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2.0 

HAZOPTEAM 


The  HAZOP  team  was  composed  of  design  engineers  and  experienced  HAZOP  team 
personnel  from  Woodward-Clyde  Consultants,  T-Thermal,  Roy  F.  Weston  Engineers,  and 
Morrison-Knudsen  (representing  Shell  Oil  Company).  The  team  was  led  by  Mr.  Vince 
Noble  of  Woodward-Clyde,  with  alternative  leadership  from  Dr.  Valorie  Thompson  of 
Woodward-Clyde.  Both  Mr.  Noble  and  Dr.  Thompson  are  experienced  HAZOP  team 
leaders. 

Dr.  Thompson  and  Mr.  Louis  Bulger  served  as  HAZOP  team  scribes.  The  scribe  is 
responsible  for  recording  all  information  on  a  line>by-line  basis  into  the  computer 
database  which  is  used  to  guide  the  study.  Woodward-Clyde  uses  the  CA-HAZOP 
software  computer  program  which  was  developed  by  NUS  Corporation  to  record  the 
HA210F  study  into  a  database. 

HAZOP  team  members  are  as  follows: 

Vince  Noble  Woodward-Clyde 

.  Valorie  Thompson  Woodward-Clyde 

Woodward-Qyde 
Woodward-Qyde 
T-Thermal 
T-Thermal 
Roy  F.  Weston 
Roy  F.  Weston 

Morrison-Knudsen  (Representative  for  Shell) 


Louis  Bulger 
Elaine  Puch 
Gene  Irrgang 
G.  Don  Bell 
Guy  Celenza 
Amit  Sarkar 
Steve  Luedders 


HAZOP  Team  Leader 
Alternate  Leader 
HAZOP  Scribe 
HAZOP  Scribe 
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3.0 

HAZOP  STUDY  CONDUCT 


The  SQI  HAZOP  was  started  on  September  3,  1991  in  the  Woodward-Oyde  office  in 
San  Diego.  The  study  was  divided  into  morning  and  afternoon  sessions,  about  two  to 
three  hours  per  session.  The  SQI  Package  took  two  full  weeks  to  complete  utilizing  the 
main  body  of  the  HAZOP  Team  outlined  in  the  previous  section.  The  first  day  that  the 
team  was  assembled,  September  3,  Mr.  Vince  Noble  had  a  HAZOP 
Orientation/Training  Session  for  members  of  the  Team.  Hie  purpose  of  this  orientation 
was  to  insure  that  the  group  understood  the  basic  rules  of  HAZOP,  goals  of  the  process 
and  most  importantly  what  was  expected  from  each  member.  The  Team  consisted  of 
five  individuals  who  had  HAZOP  experience  or  knew  the  basics  concepts  and  the  other 
four  who  had  no  experience  with  the  HAZOP  process.  Therefore,  some  training  on 
guidewords,  HAZOP  software  usage  and  other  elementary  parts  of  HAZOP  was 
presented. 

The  HAZOP  Team  requested  from  Weston  and  T-Thermal  the  most  recent  and 
complete  package  of  P&IDs  available  for  the  project.  The  following  drawings  were 
supplied  by  Weston/T-Thermal  and  now  are  the  official  set  of  design  package  drawings 
for  the  HAZOP  study. 


Weston  P&ID  Drawing 

01-04-001  -  Rev.  1 

4/26/91 

02-04-002  -  Rev.  1 

4/26/91 

03-04-001  -  Rev.  0 

7/31/91 

03-04-009  -  Rev.  0 

7/31/91 

03-04-015  -  Rev.  0 

7/31/91 

03-04-010  -  Rev.  0 

7/31/91 

T-Thermal  P&ID  Drawing 

Date 

32-03-713-D  -  Rev.  5  (Sheets  1  through  6) 

7/23/91 
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Additional  support  drawings  from  the  Weston  bid  package  #3  set  dated  June  1991  were 
also  used  to  supplement  the  P&ID’s  and  HAZOP  study  review. 

3.1  HAZARD  AND  OPERABILITY  STUDY  (HAZOP)  •  PROGRAM  OVERVIEW 

A  Hazard  and  Operability  (HAZOP)  study  employs  a  detailed,  structured  hazard 
identification  methodology.  The  HAZOP  provides  for  the  systematic  review  of  the  plant 
design  for  possible  hazardous  conditions  and  operational  problems  that  might  be 
expected  in  the  lifetime  of  the  facility.  The  HAZOP  process  requires  a  series  of 
meetings  of  a  multi-disciplinary  team  comprised  of  a  team  leader,  representatives  from 
the  design  staff,  additional  technical  specialists  as  required,  and  technical  staff  members 
trained  in  HAZOP  techniques  including  a  technical  HAZOP  recording  secretary.  The 
HAZOP  team  examines  in  the  course  of  the  study,  detailed  plant  descriptions,  such  as 
P&IDs,  process  flow  diagrams,  and  other  operating  procedures.  The  HAZOP  process 
also  draws  considerable  knowledge  of  the  plant  operation  from  the  process  engineering 
team  members  and  other  experts.  This  structured  "brain-storming"  technique  is  quite 
effective  if  applied  properly. 

Plant  i  .ping  and  Instrumentation  Drawings  (P&IDs)  are  the  focus  of  the  HAZOP  review 
process.  P&IDs  convey  the  details  of  the  design  with  respect  to  the  equipment,piping, 
and  operational  process  control  features.  The  P&IDs  are  the  detailed  design  description 
of  the  plant  unit  operations.  Additionally,  these  diagrams  specify  safety  equipment  and 
instrumentation  for  plant/personnel  protection.  The  HAZOP  review  process  is 
specifically  keyed  to  a  process  "line-by-line"  survey  of  the  P&IDs  for  potential  hazards 
and  operability  problems.  Relevant  plant  operating  experience  is  used  whenever 
possible  along  with  operating  and  maintenance  procedures,  to  gain  insights  for  the  study. 

A  typical  HAZOP  begins  by  assembling  a  multi-disciplinary  team  comprised  of  a 
HAZOP  team  leader,  a  HAZOP  secretaiy,  representatives  from  the  design  and  technical 
staff  specialists  as  necessary.  The  team  defines  the  scope  of  their  line/equipment 
investigation  from  an  examination  of  the  P&IDs.  The  team  then  systematically  identifies 
all  hazard  and  operability  problems  within  the  line/equipment  being  studied. 
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The  HAZOP  methodology  involves  identifying  parameters  which  describe  the  intended 
operation  of  a  line,  piece  of  equipment,  or  process;  and  identifying  potential  deviations 
from  the  intended  design  through  the  use  of  guideword-parameter  combinations. 

The  HAZOP  team  leader  defines  a  process  parameter  of  interest  for  the  line  (e.g.,  flows, 
temperature,  pressure,  etc.)  and  then  applies  a  designated  guideword  (e.g.,  no,  low,  high, 
etc.)  to  produce  a  deviation  to  the  intention  of  the  line/equipment.  For  example,  for 
a  line  the  team  leader  may  examine  the  process  parameter  "flow"  and  apply  the 
guideword  "no"  to  arrive  at  the  deviation  possible  causes  of  "no  flows."  For  each  cause, 
potential  consequences  were  identified.  Many  of  the  consequences  are  trivial  or 
non-existent.  For  those  that  are  not,  the  team  determines  if  effective  plant 
countermeasures  are  installed  or  should  be  installed  to  mitigate  the  risk. 

The  design  package  that  includes  the  Piping  and  Instrumentation  Diagrams  (P&IDs)  was 
reviewed  and  subdivided  into  nodes.  A  node  was  defined  as  a  line  or  vessel  which  had 
a  single  design  intent  or  purpose.  For  example,  the  line  through  which  Basin  F  liquid 
is  transferred  from  the  day  tanks  to  the  SQI  injection  nozzles  was  considered  as  one 
node;  a  day  tank  was  considered  as  one  node. 


The  SQI  system  was  divided  into  study  nodes  as  described  above.  To  each  node  selected 
for  review  by  the  team,  a  pre-established  set  of  guideword-parameter  combinations  is 
applied  to  the  node  to  determine  whether  a  deviation  in  design  intent  is  identified. 
Following  that  the  team  also  evaluated  whether  there  were  any  possible  causes  of  the 
deviation  and  potential  consequences  of  the  deviation  were  identified  and  recorded. 


Guidewords  were  used  in  combination  with  the  appropriate  parameters  in  order  to 
identify  deviations  from  the  design  intent  of  each  node.  The  guidewords  which  were 
used  in  the  HA2^P  study  included  the  following; 


No 

Negation  of  design  intent 

More 

Greater  than  design  intent 

Less 

Less  than  design  intent 

As  well  as 

In  addition  to  design  intent 

Reverse 

Reverse  of  design  intent 

Other  than 

Different  from  design  intent 

Low 

Lower  than  design  intent 
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The  following  matrix  illustrates  the  guideword-parameter  relationships  that  were  applied 
to  the  SQl  HAZOP  study: 


Guideword 

Parameter 

Flow 

No 

More 

Less 

As  well  as 

Reverse 
Other  than 

Pressure 

No 

More 

Less 

Temperature 

More 

Less 

Composition 

More 

Less 

As  well  as 

Other  than 

Startup/Shutdown 

Other  than 

Emergency  Shutdown 

Other  than 

Maintenance 

Other  than 

Level  (vessels/tank  only) 

No 

More 

Low 
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Consiiltaiits 


As  the  HAZOP  study  progressed;  the  deviations,  causes,  consequences,  likelihood,  and 
reconunendations  discussed  were  recorded  in  the  CA-HAZOP  database.  Four  categories 
of  consequence  types  were  used  as  defined  below: 


Consequence 

Type 

Description 

A 

Operational  ProbleoL  Not  a  safety  concern. 

B 

Operability  problem.  Affects  plant  operations  and  may 
require  plant  shutdown.  Not  a  safety  problem,  but  likely  of 
economic  concern  for  plant  operations. 

C 

Safety  Problem.  Plant  damage  effects  and/or  release  of 
hazardous  materials  contained  within  the  boundaries  of  the 
plant.  No  off-site  consequences.  Regulatory  reporting 
likely. 

D 

Significant  Safety/Environmental  problem.  Off-site 
consequences.  Regulatory  reporting  likely. 

Additionally,  five  levels  of  likelihood  were  used  as  defined  below: 


Likelihood 

1 

2 

3 

4 

5 


Description 

High 

Low 

Very  Low 
Rare 

Very  Rare 
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Woodward-Clyde 

ConsuKants 


likelihood  levels,  when  recorded,  were  based  on  judgement.  No  attempt  was  made  to 
quantify  this  parameter. 

As  the  HAZOP  study  progressed;  the  deviations,  causes,  consequences,  and 
recommendations  discussed  were  recorded  in  the  CA-HAZOP  database.  The  HAZOP 
scribe  also  recorded  any  unresolved  issues  or  questions  which  arose  during  the  HAZOP 
which  were  not  answerable  without  referral  back  to  Weston  for  comment  These  issues 
became  part  of  the  study  found  in  the  Audit  Trail  or  Comment  sections  of  the  study. 
These  HAZOP  issues  were  presented  to  Weston  in  meetings  for  resolutions.  Weston 
has  produced  several  responses  (see  Appendix  D),  which  have  been  incorporated  into 
the  study  database. 

32  HAZOP  STUDY  SOFTWARE 

The  CA-HAZOP  is  a  PC-based  software  program  used  to  assist  in  the  conduct  of 
Computer-Aided  HAZard  and  OPerabilitv  Studies  (CA-HAZOP).  This  software  is 
essentially  a  self-documenting  database  to  aid  the  HAZOP  team  in  the  conduct  of  the 
study.  The  real  value  of  this  software  package  is  found  in  the  help  it  gives  to  the  team 
secretary /scribe  in  recording  the  ideas  and  information  discussed  during  the  study.  The 
program  greatly  speeds  the  report  writing  process,  adds  a  structure  to  the  data  taking 
and  promotes  the  consistency  of  the  HAZOP. 

The  software  consists  of  a  menu  driven  database  manager  program  that  stores  the 
HAZOP  information,  line  definitions  and  any  audit  trail  information  required.  The 
software  greatly  speeds  the  conduct  of  the  HAZOP  by  providing  pre-programmed  team 
worksheets;  pre-assembled  lists  of  guidewords,  process  parameters  and  potential 
deviations;  database  maintenance  features;  the  ability  to  rapidly  generate  reports 
summarizing  the  HAZOP  study  information  for  various  levels  of  detail;  and  most 
importantly,  a  complete  computerized  audit  trail  of  the  conduct  of  the  study.  An  liquid 
crystal  display  projection  of  the  PC  screen  onto  a  large  viewgnq)h  projection  screen  was 
used  for  easy  viewing  of  the  HAZOP  study  by  all  team  participants.  The  projected 
worksheets  serve  as  a  focus  or  basis  for  the  teams  deliberations  and  can  prove  to 
strengthen  a  systematic  approach  to  the  survey  of  each  process  unit  for  possible  hazards 
and  operability  problems. 
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A  series  of  reports  are  available  to  the  user  of  the  software.  These  reports  allow  the 
HAZOP  team  to  access  and  summarize  different  portions  of  the  database  and  to  view 
the  hazards  in  a  number  of  different  ways. 
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4.0 

HAZOP  STUDY  RESULTS 


The  HAZOP  study  found  no  major  design  problems  with  the  SQI  ^tem  designed  by 
T*Thermal  and  the  support  facilities  designed  by  Woodward-Clyde  and  Weston.  The 
detailed  review  performed  during  the  HAZOP  indicated  that  the  recommendations 
resulting  from  the  PHA  on  the  30%  design  package  had  been  incorporated  into  the  90% 
design  and  no  major  redesign  of  the  SQI  package  was  required.  The  HAZOP  study  did 
find  several  minor  areas  which  need  attention,  revision  or  possibly  further  discussion 
between  Weston  and  RMA.  This  report  includes  a  summary  of  the  results  of  the  study 
in  Appendix  B  -  HAZOP  Detail  Audit  Trail  Report. 

In  general,  the  issues  resulting  from  the  HAZOP  study  pertain  to  the  safety, 
operation/maintenance  and  other  areas  such  as  plant  reliability.  The  following  are 
examples  of  issues  found  in  the  general  areas  of  the  study. 

Safety  Issues 


•  Potential  release  of  hot  liquids  and  hazardous  gases  inside  the  SQI 
building  or  work  areas 

•  Safeguards  for  hot  surfaces  in  work  areas  (These  include  releases  of  hot 
Basin  F  liquid  and  its  associated  v^>ors  •  possibly  anunonia  and 
ammonium  oonqraunds,  release  of  natural  gas  with  explosion  potential) 

Other  recommendations  include  monitoring  procedures,  and  health  and  safety  plan 
contents. 

Ooerabaitv/Maintenance  Issues 

•  Heat  tracing  problem  with  outside  exposed  pipelines 

•  Nozzle  maintenance  and  operability 
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Refractory  life 


•  Number  and  type  of  control  system  interlocks  >  emergency  shutdowns 

•  Line  plugging  and  line  flushing  frequency 

As  in  the  safety  area,  these  items  found  are  generally  minor  in  nature,  however,  if  not 
addressed  adequately  can  cause  numerous  shutdowns  and  delays  in  schedule. 

QthCEJssugS 


Three  operating  units  were  not  evaluated  during  the  HAZOP  due  to 
unavailability  of  P&IDs,  or  vendor  drawings,  or  ^tems  design  not 
completed  in  time  for  the  September  HAZOP 

O/M  procedures  were  not  completed  or  available  at  the  time  of  the 
HAZOP 
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5.0 

RESOLUTION  OF  HAZOP  ISSUES 


The  HAZOP  study  was  finished,  printed  in  October  1991  and  was  sent  to  c.  ch  team 
member  for  review/comments.  These  comments  or  revisions  were  incorporated  into  the 
study.  As  a  result  of  this  process,  Weston,  RMA  Shell  Oil  Company  and 
Woodward-Clyde  held  a  meeting  on  November  S,  1991.  The  following  personnel  were 


present  at  the  meeting: 

Ed  Berry 

Rocky  Mountain  Arsenal 

Ben  Wachob 

Rocky  Mountain  Arsenal 

Dennis  Heitmaim 

Army  Corps  of  Engineers 

Valorie  Thompson 

Woodward-Qyde  -  HAZOP  Team 

Louis  Bulger 

Woodward-Clyde  •  HAZOP  Team 

Elaine  Puch 

Woodward-Clyde  -  HAZOP  Team 

Colleen  Parker 

Weston/TTSI 

Amit  Sarkar 

Weston 

Jesse  Clement 

T-Thermal 

Steve  Luedders 

Morrison-Knudsen  (Shell  Contractor) 

Arnold  Marsden 

Shell  Oil  Company  -  Development 

Larry  Faith 

Shell  Oil  Company  -  Development 

During  this  meeting,  Weston  presented  their  first  response  to  study  comments  (see 
i^pendix  D.l)  dated  November  S,  1991.  The  above  personnel  involved  in  the  SQI 
design  reviewed  the  study  and  Weston  responses.  The  result  of  this  meeting  was  that 
Weston  needed  to  provide  additional  responses  and  clarification  to  the  issues  raised 
the  HAZOP. 

Weston  then  issued  two  reports  dated  February  2,  1992  and  March  20,  1992  which 
addressed  many  of  the  comments.  These  reports  are  included  in  ^pendix  D. 

The  above  mentioned  Weston  reports  did  not  fully  respond  to  all  of  the  comments.  An 
Action  Item  Summary  Report  (see  Appendix  F)  dated  March  27, 1992  was  prepared 
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Csonsuttanls 


Woodward-Oyde  that  listed  the  items  still  needing  a  response  from  Weston.  A  lesponse 
was  submitted  by  their  letter  dated  May  15,  1992  (see  Appendix  F). 

Review  of  this  letter  indicated  that  while  Weston  had  incorporated  the  HAZOP 
comments  into  the  final  plant  design  and  O&M  Manual,  this  could  not  be  fully  verified 
since  the  appropriate  documents  were  not  available.  This  included  the  latest  version  of 
the  P&IDs  and  the  O&M  Manual.  These  remaining  items  are  listed  in  Woodward- 
Clyde’s  letter  dated  June  4, 1992  (see  i^>pendix  F). 

On  June  10,  1992  a  meeting  was  held  at  the  Rocky  Mountain  Arsenal  to  discuss  the 
remaining  open  HAZOP  action  items.  At  that  meeting,  the  HAZOP  team  was  given  a 
copy  of  the  Revised  Draft  O&M  Manual  •  dated  May  1992.  Additionally,  it  was  decided 
to  send  a  HAZOP  team  member  to  Weston’s  office  in  West  Chester,  Pennsylvania  to 
review  the  latest  P&ID  revisions.  A  review  of  the  current  P&ID  was  also  made  to  verify 
that  no  significant  changes,  beyond  those  requested  by  the  HAZOP,  were  made  since 
the  time  of  the  original  HAZOP. 

Based  on  a  review  of  the  O&M  Manual  and  current  P&IDs,  it  was  concluded  that  the 
items  in  the  June  4,  1992  list  have  been  adequately  addressed.  Additionally,  no 
significant  revisions  have  been  made  to  the  P&IDs  that  would  affect  the  HAZOP.  This 
review  is  discussed  in  detail  in  Woodward-Qyde’s  ”HA2^P  Action  Items  Closeout" 
letter  dated  July  29, 1992,  which  is  included  in  ^pendix  F. 
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i.0 

SUMMARY  AND  CONCLUSIONS 


This  document  has  presented  a  description  of  the  HAZOP  study  performed  for  the 
Submerged  Quench  Incinerator  system  to  be  constructed  at  the  Rocl^  Mountain 
Arsenal.  The  appendices  to  this  report  include  the  major  interim  reports  and 
documentation  pertaining  to  this  project. 

Appendix  A  provides  the  HAZOP  Study  Report,  which  describes  in  detail  the  evaluation 
performed  by  the  HAZOP  team.  This  is  a  computer  generated  record  of  the  discussions 
held  for  each  node  (process  pipeline/component)  of  the  incinerator  facility. 

Appendix  B  provides  the  detailed  Audit  Trail  Report.  This  appendix  includes  the  Action 
Items  and  Memo  Field  Comments  generated  during  the  HA2^P  evaluation.  Weston’s 
responses  to  these  action  items  have  also  been  added. 

Appendix  C  includes  the  report  prepared  for  the  Preliminary  Hazard  Analysis  (PHA). 
This  document  is  dated  July  11,  1990. 

Appendix  D  includes  the  Weston  responses  to  the  HAZOP  study.  This  appendix 
includes  three  documents  from  Weston;  dated  November  5, 1991  (D.l),  February  5, 1992 
(D.2),  and  March  20, 1992  (D3).  These  responses  were  incorporated  into  the  document 
included  in  Appendix  B. 

Appendix  E  provides  copies  of  miscellaneous  correspondence  relative  to  the  project. 
Included  are: 


•  Weston  Transmittal  Form  -  September  4, 1991 

•  RMA  HAZOP  Study  Review  •  September  24, 1991 

•  Shell  Oil  Company  -  Initial  Comments  on  HA2X)P  -  October  17, 1991 

•  RMA  Hazard  Analysis  Status  Report  SOI  Project  •  January  14, 1992 

•  Attendance  list  •  November  5, 1991  Meeting 
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Appendix  F  includes  the  RMA  HAZOP  •  Action  Item  Summary  Report  dated  March  27, 
1992;  Weston’s  response  to  this  report  dated  May  IS,  1992;  and  a  revised  action  item  list 
dated  June  4,  1992.  The  last  document  provides  a  punch  list  of  the  uiu'esolved  issues 
remaining  to  date. 

As  stated  in  this  report,  the  HAZOP  study  included  and  conqrleted  an  evaluation  of  the 
major  portion  of  the  process  design  where  the  majority  of  problems  would  be  erqrected. 
No  significant  design  problems  were  identified. 

The  HAZOP  team  was  unable  to  verify  the  Weston  responses  on  safety  and  operational/ 
maintenance  related  issues  due  to  the  unavailability  of  needed  documents  at  the  time 
of  the  HAZOP  review.  Additionally,  review  of  the  Weston  O&M  Manual  and  other 
documents  was  not  included  in  the  current  project  scope. 

The  HAZOP  study  was  conducted  on  drawings  provided  by  Weston  and  T-Thermal  that 
were  Revision  Set  0  or  1.  Currently  both  contractors  are  working  on  P&ID  sets  that  are 
Revision  7  or  8.  The  team  has  not  been  supplied  with  a  list  of  changes  along  with  the 
reasons  for  the  numerous  revisions  since  that  original  HAZOP  study  set  and  is  therefore 
not  able  to  verify  all  changes/revisions  that  have  been  incorporated  into  the  current  SQI 
package. 

Until  all  items  in  the  study  have  been  adequately  addressed  by  RMA,  Shell  and  Weston, 
the  study  will  remain  open.  RMA,  Shell  Oil  Company,  and  Weston  may  at  a  later  date 
resolve  the  issues  that  will  not  be  closed. 
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IM2ARD  AHO  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HA20P  VER  1.3 


HA20P  STUDY  IDENTIFIER 
LINE  OR  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPMENT  CONSIDERED 


DRAWING  DESIGHATION(S) 


BASIN  F  FLUID  TRANSFER 
U0001 

PUMP  HOUSE  NO.  1  •  RETENTION  POND  /  PUMP  HOUSE  NO.  2  -  STORAGE  TANK  AREA 

2-UK-001-H-K,  2-UK-001-P-K,  2-WK-005-P-K,  2-WK-006-E-L, 
2-UK-004-P-r,2-WK-002-P-r,  2-WK-OlA-P-K,  2-UK-013-P-K,  2-UK*0U-E-L, 
2-UK-OU-P-K,3-UK-OU-E-K,  P-IOIAiB,  POND  A,  TK-101,  TK-102.  TK-103, 
2-HK-015-E-K.3-WK-015-EK,3-wr-015-P-K,2-HK-017 
01-04-001  REV  1,  02-04-002  REV  1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW-NO 


COHSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


PLUGGED  INTAKE  SCREEN  AND/OR  CAVITATE  PUMP  P-101A/B;  LOSS  A1 
PUMP  SUCTION  STRAINER  OF  FLOW  TO  TANKS 

ACTION:  (1)  RECOMMEND  O/M  PROCEEDURES  FOR  INTAKE  SCREEN 
MAINTENANCE 


AUDIT  NOTES: 

1 

I 

I 

I 

I 

LINE/ I TEN 


(2)  0:  WILL  A  PROCEDURE  BE  WRITTEN  FOR  ROUTINE  CLEANING  OF  THE  INTAKE  SCREEN 
IN  POND  A?  INSURE  THAT  THE  CLEANING  OF  THE  SCREEN  IS  ADDED  TO  THE  ROUTINE 
MAINTENANCE  CNECKLIST/SCHEOULE  AND  THAT 
CLEANING  IS  PART  OF  THE  OPERATOR  RESPONSIBILITIES. 

HAZOP  TEAM:  MEETING  11/91  NOTES,  AFTER  EVERY  TYRANSFER,  SYSTEM  IS  TO  BE 
FLUSHED,  CONNECTIONS  REMOVED  AND  FLUSHED.  QUESTION  ON  PUMP  DESIGN?  RMA  IS 
CONSIDERING  USING  ONLY  ONE  STORAGE  TANK. 

RESPONSE:  HESTON  2/21/92  RERPORT,  (DTHERE  HAS  REPORTABLY  BEEN  TWO  SUPPLY 
INTERRUPTIONS  IN  APPROXIMATELY  5  YEARS(2)  EVEN  THOUGH  THE  SUPPLY  HILL 
REPORTABLY  BE  INTERRUPTABLE,  THERE  IS  TO  BE  A  BACKUP  SUPPLY  AGREEMENT  HHERIN 
THE  CARRIER  AGEES  TO  PROVIDE  GAS  SHOULD  THE  SUPPLIER  INTERRUPT  THE  SUPPLY.  THE 
INTERRUPTABLE  SUPPLY  PROVIDES  FOR  4  HOUR  NOTICE,  ALTHOUGH  1  HOUR  NOTICE  IS 
POSSIBLE. 

RESPONSE;  HESTON  2/21/92  REPORT,  (1)  AGREED,  SCREEN  AND  STRIANER  MAINTENANCE 
PROCEDURES  HILL  BE  INCLUDED  IN  THE  0(M(2)  AGREED.  INTAKE  SCREEN  CLEANING 
PROCEDURS  WILL  BE  INCLUDED  IN  THE  O&M 


PROCESS  PARAMETER/  CONSEQ./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


FLOW-NO 


Iradvertant  closure  of  any  Loss  of  flow  to  tank  TK-101.  A2 

valve  in  the  line  (  7  total  ).  Cavitate  pump  P-101A  or  B  (if 

on  suction  side)  or  dead  head 
punp  (if  on  discharge  side). 


COMMENTS:  Instruaentation  on  discharge  side  shuts  down  punp  on 
high  pressure. 


ACTION:  (DRecomnand  operator  training  address  this 
potential  problem. 


IT  NOTES: 


(2)0:  Wilt  the  safety  training  manual  address  safe  ^ration  of  feed  line  to 


TK-101? 


PAGE  NO.  2 

OS/15/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA.HAZOP  VER  1.3 

HAZOP  TEAM:  MEETING  11/91  NOTES,  OEM  TO  ADDRESS,  WESTON  WILL  FURNISH  DRAFT  OEM 
MANUAL  AND  SUBMIT  TO  RMA  SHORTY  ALSO  THE  HES  MANUAL. 

RESPONSE:  WESTON  2/5/92  REPORT,  (1)  AGREED.  THE  OEM  WILL  ADDRESS  PROPER  VALVE 
POSITING.  (2)  YES,  SAFETY  MANUAL  WILL  ADDRESS  THE  TRANSFER  OF  FEED  TO  TK-IOI. 
RESPONSE  2/21/92  REPORT,  SAME  AS  ABOVE 


uasmsussussss 


BSSSSSKZSSKSCXaaSSSSSSSXSSaSKSSSKSSSSBKSBCKXSXSSSKSSXSKSSSSXSSSSSnSaSSSBSSSBBSSSSSnSSSSSmsnSS 


PROCESS  PARAMETER/  CONSEQ./ 

IINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

W0001'1-3  FLOW-NO  P-101A  or  B  failure  due  to  No  flow  to  TK-101.  AA 

power  loss. 

COMMENTS:  ACTION:  Operator  training  required  to  insure  line  is 

gravity  drained  to  prevent  plugging  of  line  due 
to  settled  solids. 

AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEM:  RECOMMEND  PUMPS  BE  ALTERNATED  TO  MONITOR  OPERATING  CONDITION  OF 
STANDBY. 

HAZOP  TEAM:  MEETING  11/91  NOTES.  COMBINATION  OF  MANUAL  AND  CONTROL  ROOM 
OPERATOR  SEQUENCE.  FLUSHING  IS  INCLUDED. 

RESPONSE;  WESTON  2/21/92  REPORT, LINE  FLUSHING  PROCEDURES  WILL  BE  INCLUEOE  IN 
THE  OSM 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0001-1-4  FLOW-NO  Punp  P-101A/B  shutdown  due  to  No  flow  to  TK-101.  A2 

instrument  mlfunction. 

C091ENTS:  “  ACTION:  (l)Operator  training  should  address  maintenance 

of  instruments. 

AUDIT  NOTES:  (2)0:  Does  Operation  and  Maintenance  manual  address  maintenance  of 

instrunentation? 

RESPONSE:  WESTON  11/5/91  REPORT:  (1)  AGREED  (2)  YES 

RESPONSE:  2/21/92  WESTON,  (DTRAINING  WILL  REVIEW  MALFUNCTION  SHOOTING 

RESPONSES. (2)  MAINTENANCE  OF  INSTRUMENTATION  WILL  BE  INCLUDED  IN  THE  O&M 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0001-1-5  FLOW-NO  Pipe  line  broken.  No  flow  to  TK101.  Basin  F  C2 

fluid  release  outside  of 
pusphouse  containment. 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


(1)0:  Field  run  piping  layout  should  address  safety  of  feedline  to  TK-101. (2) 
Current  PtI's  do  not  show  whether  piping  is  pre-engineered  or  field  run. 
Please  verify. 


3 


AGE  MO. 
05/15/92 


I 

0! 

I 
I 
I 
I 

r 

XINE, 

Hkh) 

Cm 

IT 


LINE/ITEM 
)l-2-1 
lENTS: 
NOTES 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


NOVEMBER  3,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

AUDIT  TRAIL  NOTES:  IS  MOISTURE  SENSOR  PROVIDED  IN  SECONDARY  CONTAINMENT  OF 
TRANSFER  LINE? 

RESPONSE:  WESTON  11/5/91  REPORT, (1)  THE  DESIGN  OF  THE  PIPE  INCLUDES  DOUBLE 
HALL  CONSTRUCTION  AND  INTERSTITIAL  LEAK  DETECTION  TO  SAFELY  CONTAIN  AND  DETECT 
RELEASES. (2)  OUTSIDE  THE  PUMPHOUSE.  THE  POTENIAL  FOR  RELEASES  IS  CONTROLLED  BY 
THE  SPECIFIED  DOUBLE  HALL  CONSTRUCTION. 

2/21/92  WESTON  SAME  AS  ABOVE 


PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEOIKNCE 


FLOW-MORE  NOT  APPLICABLE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


1™......™...™^.. 

«  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

W0001-3-1  FLOW-LESS 

I 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


SOLIDS  BUILD  UP  IN  LINE  OR  IN  SLOWER  FILL  RATE  IN  TANK  101,  A1 
STRAINERCSEE  ITEM  1-1,),CHANGE 
IN  COMPOSITION,  PARTICALLY  OPEN 
DRAIN  VALVELOFF  STRINER) 


rNTS:  ACTION:  ROUTINE  O/M  ON  THE  LINE,  TO  INSURE  LINE  IS 

OPERATED  SAFELY.  SOLIDS  BUILDUP  IWICATES  A 
MAINTENANCE  PROBLEM. 


^IT  NOTES: 

I 


LINE/ I TEN 


HAZOP  TEAM:  MEETIN  11/91  NOTES,  FLUSHING  OPS  BETWEEN  EACH  TRANSFER. 
RESPONSE:  HESTON  11/5/91  REPORT,  AGREED. 

2/21/92  WESTON  RESPONSE,  OtM  TO  INCLUDE  ROUTINE  LINE  FLUSHING  PROCEDURES. 


wxszncssssBssBSsmssssssassnnannsnzcssscsssBsnnscsBnssscKsnaxBXBzssunBnsuBnssnBSBasssKn 


PROCESS  PARAMETER/  CONSEQ./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


COMMENTS: 


|||||)IT  NOTES: 


FLOW-AS  HELL  AS 


NOT  APPLICABLE 


ACTION: 


PACE  MO.  4 

05/15/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W)001'S-1  FLOW-REVERSE  HOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

aBBBBBBBXBBBBBBBBBBXXXBSBBBBBBBXBBBXXBBBBBBBBBBBBBBBBXBBXBXXBBBBBBSXBBBBBBBBBBBBBBBBBBBBBBBBSBBBBSBBBBBSBBBBBBBBBBBBBBBBBBSBXB 


LINE/ITEM 

U0001-6-1 

COMMENTS: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FLOW-OTHER  THAN 


SMALL  LEAK  IN  FEED  LINE  INTO  BASIN  F  FLUID  GRAVITY  DRAINS  TO 
SECONDARY  CONTAINMENT  TK-109 


A2 


ACTION:  OAM  MANUAL  TO  REQUIRE  DAILY  CHECK  OF  SIGHT  GLASS 
IN  2-WK-030-P-K 


AUDIT  NOTES:  Q.  WILL  O&M  MANUAL  REQUIRE  DAILY  CHECK  OF  SIGHT  GLASS? 

HAZOP  TEAM:  MEETING  11/91  NOTES,  FIELD  TECH.  TO  CHECK  SIGHT  GLASS  AND  LINE. 
RESPONSE:  WESTON  11/5/91  REPORT,  AGREED 

2/21/92  WESTON  REPORT, O&M  COVERS  DAILY  PIPELINE  INSPECTIONS. 


SBBBBXBBXBBBSBXBXBBBBBXBBBBBBBBBBBXXSXXBXXXXXBXXXXBXXSSXXXXXXXXXXBBXXBBBBBBBBBBBBBBBBBKBXXBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBSBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

H0001-7-1 

PRESSURE-NO 

SAME  AS  1-1, 1-2, 1-3, 1-4, AND  1-5 

SAME  AS  NO  FLOW 

A2 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BXXXSSXBXBBBBBBSSBBBXBXBBBSSBXXXXBXSX 


■BXBXSBBBBBBaxXXXBBBBBSBBBSBBBSXBBSXSBBXSBSSSBBSSBBSBBBBBBBXSSSSSBSSSXSBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0001-8-1 

PRESSURE -MORE 

SAME  AS  1-1  AND  1-2, 

POTENTIAL  LINE  FAILURE  DUE  TO 

OVERPRESSURE 

C3 

COMMENTS:  INSTRUMENTATION  INCLUDEDE  TO  PREVENT  OVERPRESSURE, (PS  ACTION: 
101A/B) 


AUDIT  NOTES 


RESPONSE:  WESTON  11/5/91  REPORT,  HIGH  PRESSURE  ALARMS  ARE  PROVIDED  ON  P-101A/B 
DISCHARGE.  LOCAL  PI-101C  IS  PROVIDED  ON  SUCTION  SIDE. 

2/21/92  WESTON  SAME  AS  ABOVE 
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NO. 
OS/15/92 


l^ASC 

0S/1S 

I 

r" 


HAZARD  AND  ORCRAIILITV  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUNMARY  REPORT 
CA  HAZOP  VER  1.3 


BasBMsssssBSsasssvsssusrassssmsssusssasamsmBsassBssmcsaKssssKssasBBmsssBBsssssssussasBSSSBsssssssssssxssamBsassss 


PROCESS  PARAMETER/ 
JNE/ITEN  GUIDE  WORD 


£ 

CIKI 

IT  I 

I 


POSSIBLE  CAUSES 
LEAK  IN  LINE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


1-9-1  PRESSURE -LESS 
NTS; 

NOTES: 

BBSBBBaSBBaBSBasBBBBBBBSBBBBBBSBBSBSBBBBBSBSBBBSZBSBSSSBBSBBBSXBBSSBSBBSBBBBBaBBBBBBSBSBBBSSBSSBBBSBSBBSBBSSBBSSSBBSBB 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  UORD 


M)001-10-1  TEMPERATURE-MORE 
^^OMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NO  PROBLEM 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


I 

I 


iBaaaaaaBBBBaBBBzsaBaasaaBBaaszasBzaszaBxazzsaaBsasBaxsazaazzazasssaassaBBzsBBBSSBBSB 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


101-11-1  TEMPERATURE-LESS 


LOSS  OF  HEAT  TRACING  ON  FEED  IN  FREEZING  OF  FEED  LINE. 
TO  TANK  101 


AS 


COMMENTS:  REQUIRES  LOSS  OF  PUMP  AND  FLUID  LEFT  IN  LINE 


I 

I 

I 


ACTION:  OPERATOR  TO  INSURE  LINE  FLUSHED  AND  DRAINED  AFTER 
PUMP  FAILURE. 


IT  NOTES:  0:  IS  LINE  FLUSH  AND  DRAIN  PROCEDURE  INCLUDED  IN  OEM  MANUAL? 

RESPONSE :UESTON  11/5/91  REPORT,  O&M  MANUAL  PROVIDES  FLUSHING  OF  LINES  AFTER 
TRANSFER  OPERATIONS  ONLY.  OTHER  FLUSHING  WILL  BE  DETERMINED  BY  THE  OPERATOR  ON 
A  AS  REQUIRED  BASIS. 

2/21/92  WESTON  REPORT  SAME  AS  ABOVE. 


BBBBBaBBZBZZaBBBBaaBBaZSZaaZZaBaZBBBaBaZZBZBBBaBZZaZZZaZZZaBSaaBBaBZBBBBBBBBBBaBBBBBBBBBBBBBBZBBBaBaaBBaBaaaaBBBBBBSa 


(I  PROCESS  PARAMETER/ 

INE/ITEM  GUIDE  UORD 

|||n1-12-1  COMPOSITION-MORE 

COMCNTS: 

jj^IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


PACE  HO. 
05/15/92 
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HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


BSssssxBSSBxsssssmsssaassssssssmasscssscxsssBmsusssssssssssssssasssssssssssssssssssBftssussssK 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

M0001-13-1 

COMPOSITION-LESS 

HOT  APPLICABLE 

COMICNTS: 

ACTION: 

AUDIT  NOTES: 

BSSBBBBBSSBSSSBSBaBBXBSBBSSBBBBBBSSBXSSSBBBBBBBXSBSSSSBSSBSBBBBSSSSSSXSBSBSBBSmSBBBBSBBBBSBSSSSBBSSBBSBSBBBBBBSBBSSSBSBBBBSSSS 

PROCESS  PARAMETER/  CONSEQ./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0001-U-1 

COMPOSITION- AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


■^'•SBBBBSSSSBSfiSSSSSSSSSSSaSSBBBSSBBSBSBSBSSBBSSSSBBSSSSSSSSSBSSSSSSBXBSBBSSSBBSBBSSSBSSSSSSBSSBBSBBBSBBBBSBBSBSVSBSBSSBBBnB 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

W0001-15-1  COMPOSITION-OTHER  THAN  UNANTICIPATED  BEHAVIOR  OF  BASIN  FAILURE  TO  PUMP  BASIN  F  FLUID  B2 

F  FLUID 

COMMENTS:  ACTION:  CONTINGENCY  PLAN  SHOULD  BE  DEVELOPED. 

AUDIT  NOTES: 


sasssssnsxasnsszsssxsssMuzuussscssasxsssssEszsxsszxssssssssssssEzssKczsKsnnnBSBBBSBSBCssBBBBBssBBBnasssBssannsnn 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

U0001-16-1  STARTUP/SHUTDWN-OTHER  THAN  NOT  APPLICABLE 

COMMENTS:  ACTION: 


AUDIT  NOTES 
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PAGE  NO. 
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I 

I 

I 
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HAZASO  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMHARY  REPORT 
CA  HA20P  VER  1.3 


PROCESS  PARAMETER/ 
INE/ITEN  GUIDE  WORD 


^INE, 


POSSIBLE  CAUSES 
1-17-1  ENGCY  SHUTDOWN-OTHER  THAN  NOT  APPLICABLE 


POSSIBLE  CONSEOl^NCE 


CONSEO./ 

LIKELIHOOD 


CIWENTS: 

IT  NOTES: 


ACTION: 


tBaaaaasBasBBBaasaaaaaaBaaaBaaaBSBBBsxBaaaBBSsaxaBBBaBssssxaaaaaBaaaaaaaaazaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
iNE/ITEM  GUIDE  WORD 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0001-18-1  MAINTENANCE-OTHER  THAN  O&M  MANUAL  NOT  PROPERLY  INABILITY  OF  SYSTEM  TO  FUNCTION  B2 

■IMPLEMENTED.  INSUFFICIENT  AS  DESIGNED. 

TRAINING. 


COMMENTS: 


^liDIT  NOTES: 


ACTION:  INSURE  OtM  MANUAL  IS  IMPLEMENTED  AND  OPERATORS 
ARE  PROPERLY  TRAINED. 

(1)0:  DOES  OGM  MANUAL  ADDRESS  PROPER  MAINTENANCE  OF  THE  SYSTEM  AS 
0ESIGNE0?(2)  0:  WILL  OPERATORS  BE  PROPERLY  TRAINED? 

RESPONSE:  WESTON  11/5/91  REPORT,  (1)  AGREED  (2)  AGREED 

2/21/92  WESTON  REPORT,  (1)  O&M  WILL  INCLUDE  MAINTENANCE  PROCEDURES  (2)  QA  PLAN 
WILL  INCLUDE  QUALITY  REVIEW  OF  PROCEDURES. 


HAZOP  STUDY  IDENTIFIER  :  PURGE  WATER  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  W0002 

LINE  DESCRIPTION  :  PUMP  HOUSE  RETENTION  POND  P&ID 
LINE/EOUIPMENT  CONSIDERED  :  2-WU-001 -N-D,  3-WU-OOA-P-D,  2-WU-006-P-D,  2-WU-005-P-B,  2-HU-007-P-B, 

2-HU-008-P-B,  TK-107,  P-102 
DRAWING  DESIGNATION(S}  :  01-04-001  REV  1 


MsmnsssssasssssssssxssssssssssssxsssxssssssssssssssssssssacscssssssssssssssssssBsssssssssBsssBBBssmussnsnsssssssMssssaM 

H  PROCESS  PARAMETER/  CONSEO./ 

IINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


1002-1-1  FLOW-NO  INAOVERTANT  VALVE  CLOSURE  INABILITY  TO  FLUSH  MAIN  A3 

TRANSFER  LINE 


NTS: 

NOTES: 


ACTION:  VALVE  OPERATION  TO  BE  ADDRESSED  IN  O&M  PROCEDURES 

HAZOP  TEAM:  MEETING  11/5/91  NOTES,  PURGE  SAME  AS  FLUSH.  MANUAL  OPERATION  BY 
FIELD  TECH. 

RESPONSE :2/21/92  REPORT,  AGREED,  THE  O&M  INCLUDES  VALVE  POSITIONING 
INSTRUCTIONS. 


PAGE  NO.  8 

0S/1S/92  HAZARD  AND  OPERABILITY  STUDY  -  K  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0002-1-2  FLOW-NO  LOSS  OF  CITY  WATER  SUPPLY  SANE  AS  1-1  A3 

COMMENTS:  ACTION:  OPERATIONAL  CONTINGENCY  PLAN  TO  INCLUDE  TRUCK 

DELIVERY  OF  PURGE  WATER 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES,  PURGE  WATER  TANK  TO  SUPPLY  TO  FLUSH  LINE. 

COULD  BE  FIRE  WATER  ALSO.  REMENBER  TO  FILL  TANK  AFTER  FLUSH.  HOW  LONG  CAN 
WATER  BE  OFF7(RMA) 

RESPONSE:  WESTON  11 /S/91  REPORT,  HO  WATER  HO  OPS. 

2/21/92  WESTON  REPORT, AS  AGREED  THE  OPERATORS  ARE  TO  BE  NOTIFED  IF  NO  WATER  IS 
AVAILABLE,  NO  WATER-NO  OPS. 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0002-1-3 

FLOW-NO 

LOSS  OF  PUMP  P-102 

SAME  AS  1-1 

A2 

COMI^ENTS: 

ACTION; 

AUDIT  NOTES: 

XBxxxxxxsxxx: 


XXXXXXXXXXXSXXSXSXXXXXXXSXXXSSXXXXXXrSSXXXXXSXXXXXXXBXXXXXXXXXXXBXXXSXXXXXBXXXXXXXBXXXBXXXXBXXXXXXXBXXXX 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

U0002-2-1 

FLOW-MORE 

-  NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

nXBXXXBXBXXXXBXSXBXBBBXXXXXXSXXXZXXXXBXXXXBXXXBXXXXXXXXBXXXSXXXXXXXXXXXXXXXXXXXXXXXXBXXXXXXXXXXXXXBXBXXXZXXXXBXXBXXXXXXBXXXXX 


LINE/ITEH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

H0002-3-1 

FLOW-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACT,  ON; 

AUDIT  NOTES 
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I 

0I 

I 

r 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


mSSnSSSSKBSVSXHSSBSBSKBSBKE&SSaVKSSSBSSSSSSSXVSSSKSSS&SXSaSSSSSSSa 


LINE/ITEM 

11^02-4-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOU-AS  WELL  AS 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


Cm 

IT 

I 


NaTES: 


IBBBBBBBBBBBBBBBaaBBaBBBBBBBBBaaaaaa 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


U0002-5-1  FLOW-REVERSE 


ACTION: 


lassaaaxaaasaaaaaaBBBaaBBBBBaaaBBaBBBBaBaBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBaBBBa 

CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


IMPROPER  VALVE  POSITIONING  AND  BASIN  F  FLUID  INTO  PURGE  WATER  C4 

CHECK  VALVE  FAILURE  Oi  SYSTEM 

2-WU-007-P-D 


COMMENTS: 
fLiT  NOTES: 

I 

I 

1 


ACTION:  CONSIDER  ADDING  REVERSE  FLOW  INDICATION  IN  THE 
LINE 

HAZOP  TEAM  NOTES: (1)  REVERSE  FLOW  CONDITION  COULD  EXIST. (2)MAY  WANT  TO 
RECOMMEND  ADDITION  OF  A  HIGH  PRESSURE  ALARM  OR  REVERSE  FLOW  INDICATOR. 

TEAM:  MEETIN  11/91  NOTES,  DUAL  CHECK  VALVE(S}  AND  AIR  BREAK  NEED  TO  BE  CLEANED 
UP. 

RESPONSE:  WESTON  11/5/91  REPORT;  (1)  NOT  NECESSARY,  THERE  ARE  CHECK  VALVES  IN 
THE  LINE.  (2)  NO,  FIELD  TECH.  SHALL  BE  PRESENT  FOR  ALL  TRANSFER  AND  PURGE  OPS. 

IF  A  REVERSE  SITUATION  OCCURS  HE  WILL  BE  IN  A  POSITION  TO  NOTIFY  THE  OPERATOR 
AND  STOP  THE  PURGE  OR  TRANSFER. 

2/21/92  WESTON  REPORT  SAME  AS  ABOVE. 


nssssssBS: 


I 

LIME/ITEM 


PROCE'’'  PARAMETER/ 
GUIDt  WORD 


|p02-6-1  FLOW-OTHER  THAN 


COMMENTS: 


^IT  NOTES: 

fMnSSSSSXSSSSXSSSSSSSSSSSSCSSSSSSi 


I 

fl|MMEl 
iSiT  I 


IE/ ITEM 
102-7-1 
NTS: 
NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


PRESSURE -NO 


laaaaaBBBBaaasBaaaaaaaaaaaaaaaBaaaassssaBBaaaaxsaaasaBaBaaaaaaxBBaaaaaBaasBXBBsaaasBaxx 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


^axxaXXaaBXXBBXXXXBXaBBBXXaBXBaXBBXBXXBBXBXBaBXBaaBBBBBBBBBBBXaXSaXXBBBBBBBBaBBBBBBSBBB 


.  CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


LOSS  OF  PUMP 


SAME  AS  1-1 


A2 


ACTION: 


PAGE  NO.  10 
05/15/92 


NA2AR0  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


SBUSSSSBSSUBSVSSCXSSBSSSSSSBasSSXZSSCSXSXSSXSXSSXSSasSBSSSSaaSXSZSSXSSSSSSSSXSSSSXSXSSXHBSSSSSXSXSSSSKSKSaSSXSSSaSftBSSBSJkSS 

PROCESS  PARAMETER/  CONSEO./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0002-8-1 

PRESSURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

HAZOP  TEAM  NOTES: 

REVERSE  FLOW  CONDITION  COULD  EXIST.  MAY  WANT  TO  RECOMMEND  ADDITION  OF  A  HIGH 
PRESSURE  ALARM  OR  REVERSE  FLOW  INDICATOR. 


■xxxxxxxxxxBxxxBxxxxBXBxxxaaxxaxxxaaxxaaxxxaxxxaBxxxxaxxxaxxaxxxBXxxaxxxxaxxxxaxxxBxaxxxxxxxBxaxaaaxBxxxxxxxxxxxxxxxxxxXBXxxsg 

PROCESS  PARAMETER/  CONSEO./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

LIKELIHOOD 

U0002-9-1 

PRESSURE-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

ssscsssssrss' 

ssas«3srssas8s:8sssssss 

SSSSSSSSsaSSSS8SSS«8S«S8SSS8S 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0002-10'1 

TEMPERATURE-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


MSSSSSSSSSS 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

sszssssssssssassrassssssssxssssaassssssssi 

POSSIBLE  CONSEQUENCE 

BXXXXXXXSXXXXSXXXX 

CONSEQ./ 

LIKELIHOOD 

U0002-11-1 

TEMPERATURE -LESS 

FAILURE  OF  IH-101A&B 

REDUCED  ABILITY  TO  PURGE  LINE 
DURING  EXTREME  COLD  WEATHER 

A3 

COMMENTS: 

ACTION:  OSM  MANUAL  TO  INCLUDE  LINE  ITEM 

FOR  OPERATOR  TO 

CHECK  OPERATION  OF  NEATER  AND  TEMPERATURE  CONTROL 
LOOP. 


AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS; 

ACTION  ITEMS:  ADD  LOU  TEMPERATURE  ALARM  TO  T1  107 
RESPONSE:  WESTON  11/5/91  REPORT,  AGREED 

2/21/92  WESTON  REPORT,  OSM  WILL  INCLUDE  NEATER  AND  TEMPERATURE  CONTROL 
MAINTENANCE  PROCEDURES. 


r 
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AGE  NO.  11 
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HAZARD  AND  OPERABILITY  STUDY  -  HAZOP 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


|L_, 


«|tNE/ITEN 
^002> 
^COMME 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


i002<12-1  COMPOSITION-MORE 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES:  0:  WILL  OM  MANUAL  REQUIRE  DAILY  CHECK  OF  SIGHT  CLASS? 


HaBBsa 


BBBaBaBBBaaBBBaaBaaBBaaaaaaBaaaBaaBBaaaaBaaBBaaaaaaBaaaaaBaaaaBBaaBBaBaBaBBaaaaBaaaaBBBaBBSBBBBaBBBBBBBBSBBBBBBBBBBaa 


INE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


U0002-13-1  COMPOSITION-LESS 


NOT  APPLICABLE 


COMMENTS: 


SIT  NOTES: 


■BXBBBBaaxaxaBBaaaaxBxxxxaaBaBxaaBBaaaxa 


ACTION: 


BaxaaaaaaaaaaaaaaaaaaaaaaaBBaBBaaBBaaaaaaaxBaaBBaaaBBaaaaaaBSBBBBBsBBBBBBBBSB 


INE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


h002-U-1  COMPOSITION-AS  WELL  AS 


NOT  APPLICABLE 


COMMENTS: 


SIT  NOTES: 


ACTION: 


BBSasBBaaaaaaaaaaxBaBBaaaaaaaaaaaBaaBaaaaxaaaaaaaaaaaxxaaaaBaaaaaBaaaBBaaBBaaeBaaaBBaaaaaaaaaBBaBaBBBBBBasBaaaBBBXBaaBBaaa 


IINE/ITEM 

]|o02- 

^OMME 

iwiT 

i-. 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOX 


102-15-1  COMPOSITION-OTHER  THAN 


NOT  APPLICABLE 


ACTION: 


aaBBaxaaxxaxaxaaaxaxaasaxaxBXBBXxxxxaxxBxxaxaaxxaBaaaaBBasraBaaaBXBBxaBXBXBaBaBBBXxaBaBxaBaBBBaBBBBBBBBBaBBBXBBBBBBBS 


||||ne/item 
U0002- 
POMMEI 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOX 


U0002-16-1  STARTUP/SHUTDUN-OTHER  THAN  NOT  APPLICABLE 


ACTION: 


AXIT  NOTES: 


PACE  NO.  12 
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BaSSBXSSSSZSS»SSS«XESS3£aCSBBSSSXXBSaSSSnK;^BSSBXBSSSSSSSSnSSKSSU*SSKBSn 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

M0002-17-1 

EMGCY  SHUTDOWN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBBBBBBaBBBBBBSaBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBSBSBBBBBSBBBSSBBBBBSBBSXBBBSSBSi 


CONSEO./ 

LIKELIHOOD 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0002-18-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

HAZOP  STUDY  IDENTIFIER  :  EXISTING  STORAGE  TANK  AREA 
LINE  OR  EQUIPNENT  DESIGNATION  :  W0003 

LINE  DESCRIPTION  :  SOI  BUILDING  DAY  TANK  :  PUNP  HOUSE  NO  2  STORAGE  TANK  AREA 

LINE/EQUIPNENT  CONSIDERED  :  TK- 103,2-WK-015-E-K,2-WK-019'P-K,2'WK-020'P-K,2-HK*021-P*K,2-WK*21A-P*K,2-MK-023 

•P-K,2-WK-02A-P-K,2-WK-040-N*K,2-WK-042-N-K,P-103ASB,TK*105,TK*106 
DRAWING  DESIGNATIONCS)  :  02-04-002  REV  1.  03-04-001  (7/31/91) 


SBBSXBBSSSBBBSSSSSBSSSSBSSSSSSSSSSSSBSSSSSSBSSBXSSSSSSBSSBBBBSSSSBBBBSBSSSBSSSBBBSESBBBSBBBXBBBBBBBBBBBBBSSBI 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 


U0003-1-1  FLOW-NO  PLUGGED  STRAINER  OR  PLUGGED  LOSS  OF  FLOW  TO  DAY  TANK 

LINE 


COMMENTS:  ACTION: 

AUDIT  NOTES:  NOVEMBER  5.  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  O&M  MANUAL  TO  PROVIDE  ROUTINE  MAINTENANCE  OF  STRAINERS. 


iBBSBSXBBBBBSBBBB 

CONSEQ./ 

LIKELIHOOD 


A1 


W05 

I 
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usxnmssna 


g"™" 

[9  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  UORD 


auBssassaunnaa 


03-1-2  FLOM-NO 
COMMENTS: 


I 

I 


POSSIBLE  CAUSES 
INADVERTANT  VALVE  CLOSURE 

ACTION: 


POSSIBLE  CONSEQUENCE 
SANE  AS  1-1 


CONSEO./ 

LIICELIHOOO 


A3 


OM  MANUAL  SHOULD  INCLUDE  CHECKLIST  FOR  VALVE 
POSITIONING 


AUDIT  NOTES:  TEAM:  MEETING  11/91  NOTES,  COVERED  IN  NORMAL  TRANSFER 


RESPONSE:  UESTON  11/5/91  REPORT;  AGREED 

2/21/92  UESTON  REPORT, O&M  INCLUDES  VALVE  POSITIONING 


laaaaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaxaasaa 


PROCESS  PARAMETER/ 
l^lHE/ITEM  GUIDE  WORD 

W0003-1-3  FLOU-NO 


POSSIBLE  CAUSES 
PUMP  FAILURE 


Ih* 


ENTS:  INLINE  INSTRUMENTATION  WILL  DETECT  LOSS  OF  FLOW.  ACTION; 

PI-103A&B  SHOULD  BE  SHOWN  AS  REMOTE  INDICATORS  IN  THE 
MAIN  CONTROL  ROOM. 


POSSIBLE  CONSEQUENCE 
SAME  AS  1-1  A2 

DRAWING  02-04-002  SHOULD  BE  CORRECTED. 


CONSEQ./ 

LIKELIHOOD 


IT  NOTES:  RESPONSE:  UESTON  11/5/91  REPORT.  AGREED,  02-04-002  REV.  2 

2/21/92  UESTON  REPORT  SAME  AS  ABOVE. 


aaaaaaaaaaaaaaaaaaaaxaaaaaaaxaaaaaaaaBxsaaaaaaxsaaaaaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaasxsaa 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  UORD 


U0003-1-4  FLOW-NO 


POSSIBLE  CAUSES 
PIPELINE  BREAK 


POSSIBLE  CONSEQUENCE 


.ONSEQ./ 

LIKELIHOOD 


^OMMEI 

t 

fax 


RELEASE  OF  BASIN  F  FLUID 
OUTSIDE  OF  CONTAINMENT 


C2 


NTS; 


IT  NOTES: 


ACTION: 


(DVERIFY  PIPELINE  ARRANGEMENTS  TO  DETERMINE 
LIKELY  CAUSE  AND  CONSEQUENCE. 


laaaaaxxxxxaaxaaaxBxaxaaaaaxxxaaxxaaxaaaxaaxxxxxaxxxx 


PROCESS  PARAMETER/ 


CONSEQ./ 


INE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

D003-1-5 

FLOU-NO 

LINE  PLUGGED  DUE  TO  SOLIDS 

ACCUKJLATION 

NO  FLOW  TO  TKJOS  OR  TK-106. 
NIGH  PRESSURE  IN  FEED  LINE  WILL 

A2 

I 

f" 


ACTION: 


SHUT  DOWN  FEED  PUMP  (via 
PAH-103A&B) 

ROUTINE  LINE  FLUSHING  TO  BE  INCLUDED  IN  OBM 
PROGRAM. 


AUDIT  NOTES: 


RESPONSE:  UESTON  11/5/91  REPORT,  AGREED 


MCE  NO.  14 
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NAZAIkD  AND  OPERAIILITV  STUDY  •  M  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA.HAZOP  VER  1.3 

RESPONSE, -WESTON  2/21/92  REPORT.  AGREED,  ROUTINE  PIPELINE  FLUSHING  IS  INCLUDE 
IN  OM 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0003-2-1 

FLOW-MORE 

FAILURE  OF  LlS-tOS  OR  106 

OVERFLOW  DAY  TANK 

C2 

COMMENTS:  SYSTEM  DESIGNED  TO  HANDLE  THIS  PROBLEM  ACTION:  CONSIDER  ADDING  FLOW  SWITCH  AND  ALARM  IN  DAY  TANK 

OVERFLOW  LINE  3-WK-051-N-K. 


AUDIT  NOTES:  NOVEMBER  5,  1992  HA20P  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  CONSIDER  SEPARATE  HI -HI  LEVEL  SWITCH  AS  BACKUP  TO  LIT  105  AND 
106. 

HAZOP  TEAM:  MEETIN  11/91  NOTES,  CONTROL  ROOM  INDICATORS. 

RESPONSE:  WESTON  11/5/91  REPORT,  HIGH  LEVEL  ALARMS  LAN- 106  ALREADY  EXIST  TO 
ALARM  HIGH  LEVEL  IN  THE  TANKS.  A  FAILURE  OF  LIS-105  OR  LIS  106  WOULD  BE 
DETECTED  BY  THE  CONTOLL  ROOM  OPERATOR  AND  CAN  BE  INVESTIGATED  AND  REPAIRED  AS 
REQUIRED. 

RESPONSE;  WESTON  2/21/92  REPORT;  SAME  AS  ABOVE 


ms»nxnazza«»sccss«sssu«acssssaiass»as«sHsssssxs33as>es3ssssscnsszs«zzscs«>Bn»KssxB»*scscB»KC*scnsnssann«««Bnss 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0003-3-1  FLOW-LESS  CRYSTAL  ACCUMULATION  IN  LINE  INCREASED  PRESSURE  A1 

CAUSING  PARTIAL  PLUGGING 

COMMENTS:  ACTION:  PERIOOIC  FLUSHING  REQUIRED  TO  REDUCE  CONSEQUENCE 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  AGREED 

WESTON  2/21/92  REPORT, O&M  TO  INCLUDE  PROCEDURES  FOR  FLUSHING. 


BBBaaaaaaaaaaaaaaaaaaBaaBaBBXBaaaaBBBaaaaaxaaaaaaaaaaaaBaaaaaBaaaxaaBaaaaaaaaaaaaaaBaaaBaaxxaaaaaaaaaaaxaaBaaaBBBaaaaxaaxaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

H0003-5-1 

FLOW-REVERSE 

CHECK  VALVES  IN  LINE 

2-WU-013-P-D  FAIL  AND  IMPROPER 
VALVE  POSITIONING 

BASIN  F  FLUID  FLOWS  INTO  PURGE 

WATER  TANK  TK-108 

A3 

COMMENTS:  ACTION:  CONSIDER  ADDING  FLOW  SWITCH  TO  DETECT  REVERSE 

FLOW 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  NO,  AFIELD  TECH.  WILL  BE  PRESENT  FOR  ALL 

PURGE/TRANSFER  OPERATIONS.  IF  SUCH  A  CONDITION  DOESOCCUR,  HE  WILL  BE  PRESENT 
TO  NOTIFY  THE  OPERATOR  AND  STOP  PURGE/TRANSFER  OPS. 

2/21/92  WESTON  REPORT  SAME  AS  ABOVE 


PAtf  NO. 
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r“ 


mmmummmmummmmmmmMMMmMmmmmmmmmmmmmmmmmmmMM 


^HE/ITEM 

Bo03-( 

^OMMEI 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


103-6-1  FLOU-OTHER  THAN 


PIPE  LEAK  INTO  SECONDARY 
CONTAINMENT 


BASIN  F  FLUID  ENTERS  SECONDARY 
CONTAINMENT 


ACTION:  OPERATING  MANUAL  TO  REQUIRE  DAILY  CHECK  OF  SIGHT 
GLASSES  AND  TK-109 


91T  NOTES:  RESPONSE:  HESTON  11/5/91  REPORT,  AGREED 

RESPONSE;  HESTON  2/21/92  REPORT,  PROCEDURES  IN  THE  OtM  MANUAL  HILL  DESCRIBE 
DAILY  PIPE  INSPECTIONS. 


|||ne/item 
tm03- 

iPoMMEI 


PROCESS  PARAMETER/ 
GUIDE  HORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


H0003-7-1  PRESSURE-NO 


NOT  APPLICABLE 


ACTION: 


SIT  NOTES: 


^DIT  I 

HhE/I 

|Po03-i 

^OMMEI 


(PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  HORD 


03-8-1  PRESSURE-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PLUGGED  LINE  OR  INADVERTANT  OVERPRESSURE  PIPELINE 
VALVE  CLOSURE 


NTS:  ASSUME  PIPING  DESIGNED  ACCORDING  TO  GOOD  ENGINEERING  ACTION: 
PRACTICE 


AUDIT  NOTES: 


L. 

ILe/I 

||003- 

HoMMEI 

ll^ITI 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  HORD 


-9-1  PRESSURE -LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES; 
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MSaSnaSaBSSSSSUaSSSSBMBMIiSSSVXSSMBBSnmKBXSVaSSVaSBSSSSSXSMSSSttSSSKSKKSSSSSSSSSSSSmxSSSKSSSSBnMSSVKSSSBSBSSBStiMSSSSS 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0003-10-1  TEMPERATURE -MORE  NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


BBBBaBBSSBBBXBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBSXBBBBBBSBSBXBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSSBBBSSBBSBSBBBBBBBBBBBBBBBBBBB 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0003-11-1  TEMPERATURE -LESS  LOSS  OF  HEAT  TRACING  LOSS  OF  FLOW  A2 

COMMENTS:  REQUIRES  LOSS  OF  PUMP  AND  FLUID  LEFT  IN  LINE  ACTION:  OPERATOR  TO  INSURE  LINE  DkaINED  AFTER  PUMP 

FAILURE  AND  INSURE  HEAT  TRACING  SYSTEM 
OPERABLE. 


AUDIT  NOTES:  RESPONSE:  WESTON  11/S/91  REPORT,  AGREED 

2/21/92  WESTON  REPORT.  PROCEDURES  IN  THE  O&M  WILL  DESCRIBE  THE  DRAIN 
INSPECTION 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0003-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

MMISBBSSBBSSBZSSaBSSSSSS: 


iSBssasszzssssszs: 


'ZSaaSZZZSSSSaBBSBBZBBBZSaszaBSSBZBBBBBBBBBBBIIBSBBSSBnBSBBraSBBSSBass 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0003-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


no.  17 
05/15/92 


NAZARO  AW)  OPERABILITY  STUDY  •  HAZOP 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


CONPOSITION-AS  WELL  AS 


^INE/ITEM 

Bm03- 

CWEI 

IT  I 


PROCESS  PARAMETER/ 
GUIDE  WORD 


IS 


NE/ITEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


We003-15-1  COMPOSITION-OTHER  THAN 


^Limme 

j^lT  I 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CQNSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


UNANTICIPITATED  BEHAVIOR  OF  EXCESSIVE  LINE  PLUGGING. 
BASIN  F  FLUID  REDUCED  SYSTEM  CAPACITY 


ACTION:  CONTINGENCY  PLAN  SHOULD  BE  DEVELOPED 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  THE  COMPOSITION  OF  BASIN  F  LIQUID  HAS  BEEN 

DETERMINED  PREVIOUSLY.  HEAT  TRACING  AND  FLUSHING  PROVISIONS  HAVE  BEEN  INCLUDED 
AS  CONTINGENCY  MEASURES. 

2/21/92  WESTON  SAME  AS  ABOVE. 


Ine/item 


|||)003- 
Comments: 

|»IT, 


BaumcansssausunsxsMszscsssssacncssccsccuccssHsaasssrsusnszsnsscssssssMuasnHnnsnsusnus 


IT  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


STARTUP/SHUTDWN-OTHER  THAN  NOT  APPLICABLE 


ACTION; 


iaaaBBBaaBaaaaaaaaaaaaaBBaaBzaaaaaaaaaaBBaaaaaaaxaaaaazaaaaBaBaaaaaaaaaaaaaaaaaaaaaaaaaa 


LINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


3-17*1  EMGCY  SHUTDOWN-OTHER  THAN 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


CHMEN 
IT  N 


MGE  MO.  16 
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PROCESS  PARAMETER/ 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0003-18-1  MAINTENANCE-OTHER  THAN 


COMMENTS:  MAINTENANCE  ISSUES  FOR  THIS  LINE  INCLUDE:  PLUGGING.  ACTION: 

CHECKING  SIGHT  GLASSES  FOR  LEAKS.  INSTRUMENTATION 
CALIBRATION.  PUMPS  MAINTENANCE.  AND  MONITORING  FOR 
CORROSION. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  AGREED 

2/21/92  WESTON  REPORT,  INSPECTION  PROCEDURES  WILL  BE  INCLUDED  IN  THE  O&M 


HAZOP  STUDY  IDENTIFIER  :  PURGE  SYSTEM  TO  DAY  TANKS 
LINE  OR  EQUIPMENT  DESIGNATION  :  W0004 

LINE  DESCRIPTION  :  PUMP  HOUSE  NO  2  STORAGE  TANK  AREA 

LINE/EOUIPMENT  CONSIDERED  :  TK-108,2-WU-012-E-D,2-WU-012-P-D.2-WU-011-P-D,2-WU-015-E-0,2-WU-016-E-D,2-UK-025 

•P-K,2-UK-026-P-K,3-UU-010-P-0, P-105,  2-WU-008-N-D,2-WU-005-N-D,3-WU-005-N-0 
DRAWING  DESIGNATION(S)  :  02-04-002  REV  1 


axXX3XXXS3XX3SBX3XXXXXXBX3SX33XXXXXX83XXXXSXBXSXXBXXXXX3XXXXXX3XXBXXXXXBXXXB 


1X1 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0004-1-1  FLOW-NO  PUMP  INOPERABLE  DUE  TO  LOSS  OF  INABILITY  TO  PURGE  LINE  A2 

POWER  OR  PUMP  FAILURE 

COMMENTS:  (2)0PTI0N  TO  CONNECT  WITH  FIRE  WATER  SYSTEM  FOR  BACKUP  ACTION:  (1 )CONTINGENCY  PLAN  FOR  LOSS  OF  POWER  SHOULD  BE 
PURGE  DEVELOPED 

AUDIT  NOTES:  NAZOP  TEAM:  MEETING  11/91  NOTES,  EMERGENCY  POWER  DOES  NOT  INCLUDE  PURGE  OF 

PUMPS. 

RESPONSE:  WESTON  11/5/91  REPORT  (1)  IF  A  POWER  OUTAGE  OCCURS  ONLY  THE  MOST 
CRITICAL  SYSTEMS  WILL  BE  OPERATIONAL.  IF  THE  POWER  FAILURE  IS  A  LOCAL 
PROBLEM, THE  SITUATION  WILL  BE  REPAIRED  AND  THE  PURGE  OPERATION  WILL 
COMMENCE. (2)  NO 

2/21/92  WESTON  SAME  AS  ABOVE,  (2)  NOT  REQUIRED  AS  DISCUSSED 


MssssssssssssssaesssBSSsssvsssisssssi 


ISSSSSSSSSSBSSSSSBXSBSSSSBXSSSXXSSSBSBSBXBKBSSSSSXSBSBBSSSSBBSBSBBCSSSSSSBSSSSSSBSSSS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0004-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


)IT  NOTES: 


•ai»sassss3»ssssssazxszcx«sz«asas3Z3csszssns«s»sssssssssusssssns«cs»Kxs««i»s««ssa«sUMS«ss«>SBBBB«ssnmsmBsaiis«BBB 


■  PROCESS  PARAMETER/ 

LINE/ITEH  GUIDE  WORD 

|o004-5-1  FLOW-REVERSE 


lENTS: 

NOTES: 


I 

LINE/ 

Cm\ 

IT 

I 

W0004 

I- 

^JDIT 


POSSIBLE  CAUSES 


POSSIBLE  CONSESUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE  •  DOUBLE 
SYSTEM  FAILURE  REQUIRED 


ACTION: 


bzbbzzzzzzzzzssbbbbzbszzzbbzzbzzzzbzbzzzzzzzbzzbzbzsbbbzzzbbsbzzbbsbbbbbbbbbbbbbbbbbbbbbbbsb 


BBBBBSSSBBSBBBSSBBBB 


H  PROCESS  PARAMETER/ 

BnE/ITEN  GUIDE  WORD 

W0004-6-1  FLOW-OTHER  THAN 

ll^nWENTS: 

^IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 
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CONSEO./ 
LIKELIHOOD 

U0004-7-1  PRESSURE-NO  SEE  NO  FLOW 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


BBBBBBXSaBEBBaBXSBEXXBSXBSXSXXSEESSXXSXSBSSXSXSXXXXXESXXXEXXXXSSXXSXXSXBSSXESBXXBXXXSBSEXBBBSBXSBXl 

PROCESS  PARAMETER/ 

LtNE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

U0004-8-1  PRESSURE-MORE  INADVERTANT  VALVE  CLOSURE  OR  HIGH  PRESSURE  IN  LINE  A2 

FEED  LINE  BLOCKAGE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


HAZOP  STUDY  IDENTIFIER  : 

LINE  OR  EQUIPMENT  DESIGNATION  :  U0004 
LINE  DESCRIPTION  : 
LINE/EQUIPMENT  CONSIDERED  : 
DRAWING  DESIGNATIONCS)  : 


VSMSSCSSSSSSSSaxSSSSZSSasSSSSSSSSSSSSSSSSXSBSSSSSXSSSSSSSSSSSSSSSSSSSSSSXSSSSSSSSSSSSBSSBSSBBSKSSBSSSSSBVMSSSSSSSSSSSSCSSSBS 

1 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0004-9-1  PRESSURE-LESS  SAME  AS  LESS  FLOW 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


L. 


MCE  NO.  21 
Q5/1S/92 


HAZARD  AND  OPERABILITY  STLDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


NAZOP  STUDY  IDENTIFIER  :  PURGE  SYSTEM  TO  DAY  TANKS 
LINE  OR  EQUIPMENT  DESIGNATION  :  W0004 

LINE  DESCRIPTION  :  PUMP  HOUSE  NO  2  STORAGE  TANK  AREA 

LIKE/EQUIPMENT  CONSIDERED  :  TK-108,2-UU-012-E-D.2*UU-012*P-D.2-UU-011-P-D,2-UU-01S-E-0,2-UU'016-E-D,2-UK-02S 

-P-K,2-WK-026-P-K,3-UU-010-P-D, P-105,  2-UU-008-N-D,Z-UU-005-N-D,3-WU-005-N-0 
DRAWING  OESIGNATION(S)  :  02-04-002  REV  1 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

10004-10-1  TEMPERATURE -MORE 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


U0004-11-1  TEMPERATURE -LESS 


r" 

^INE/I 
00004- 
gpOMME 
0BIT  I 

Hwsaa: 

^NE/I 
U0004- 

^OMMEI 

I 

IRne/i 

ip- 

COHKNTS: 
||||>IT  I 


iMMMsaMaNSSsssssBaMsaassnsssssssssasssaasassxasssaMSsssssssssssssssBBsssBSSBssssssBSSSBSSBssssKsssvBSSSSMSBsa 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


HEATER  CONTROL  MALFUNCTION  OVERHEAT  TANK  CONTENTS 


ACTION: 


taaaasaasassBmsaassasasasaaassBaxsaaassasBSSKsssBsaassBSasssssasasssaassBasaaBsxaassxcaxscsKsxzKBBBSsSBBBKBBaaasawBsa 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FAILURE  OF  NEAT  TRACING  SYSTEM  POTENTIAL  DAMAGE  TO  PIPING 
WITH  WATER  TRAPPED  IN  PIPE 


ACTION:  O&M  MANUAL  TO  ADDRESS  STANDING  WATER  IN  PURGE 
LINES  OUTSIDE  OF  BUILDING 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  IF  HEAT  TRACING  FAILS,  TEMP.  HEATS  WILL  BE 

USED  AS  REQUIRED. 

2/21/92  WESTON  REPORT  SAME  AS  ABOVE 


BSBBSBBSBBBBBBBaBBBBBaaBSBBBBSSBBBBBasSaBSBBaBBSBaaBaaaaBBBS 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


12-1  COMPOSITION-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


PACE  NO.  22 

05/15/92  HAZARD  AND  OPERnBiLITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA_HAZOP  VI R  1.3 


PROCESS  PARAMETER/  CONSEO./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIICELINOOO 

U0004-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

rasrassMSssssssssxsxaisssssasssssssssssssasss&zasasssssxsssssssssxssBSBsssssssssssssBBBsmBSBSsssssssSBSBMiu 

KSBBSBBBSBBBBBBBBBB 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

UOOOA-U-I 

COMPOSITION- AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

•BBSBSBBSBSBl 

BBSSSBSSaBaSSBSSSBBaSBBSSaSBBBSBSBBBSSBSSSSBSBSSBBBBSB.^S 

SSSSBBSI3S 

BSSSBBBBSBBSBBBBBBBBBBBBBBBSBBBBBBBBBBBSSBBSBBBBS 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0004-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0004-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

sBsssasssBsssasssBsssBss 

SBBSBSSBS 

XnXXXBXXXXXXXXXXXXXXXXXXXXXXBXXBBXXXXXXBXSXBXBSK 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0004-17-1 

EMGCY  SHUTDOWN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 


ACTION: 


AUDIT  NOTES 


I^AGE  NO.  23 
05/15/92 


HAZARD  AND  OPERABILITY  STUDY  •  HAZOP 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


r 

tlNE/ITEN 

fcoA 

^^MHI 

AUDIT 

I 


BaU«S«B«SSaS«S«SSSSB«CXKaESS«SSSeS«BBUSSSS3SrS»SZSSS=aKSSftSSSSSSSEaBX»XXXttCSSXSXSXX3SSHSSBK«SSSXSSKSS«SSCBSaSBS«B 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


MAINTENANCE-OTHER  THAN 


ACTION:  (DRECOMMENO  THAT  FOI108  (FLOW  TOTALIZER)  BE 
INSTALLED  ON  INLET  TO  TANK  TK-108 


AUDIT  NOTES: 


(2)0:  PLEASE  EXPLAIN  FUNCTION  AND  LOCATION  OF  FQI108  WHICH  IS  ON  THE  DISCHARGE 
LINE  OF  P-108. 

(1)0:  SHOULD  A  FLOW  INDICATOR  BE  ADDED  TO  THIS  LINE? 

HAZOP  TEAM:  MEETING  11/91  NOTES,  OPERABILITY  ISSUE,  FQI  ON  THE  OUTLET, 
TOTALIZER  IN  THE  WASTE  WATER  OUTLET. 

RESPONSE:  WESTON  11/5/91  REPORT,  (1)  uhy?(  REQUIRES  FUTHER  DISCUSSION)  (2) 

FLOW  INDICATING  TOTALIZER  FOI-108  IS  PROVIDED  ON  OUTLET. 

RESPONSE;2/21/92  WESTON  REPORT,  (1)  AS  DISCUSSED  11/91  MEETING,  THIS  IS  NOT 
REQUIRED  (2)  SAME 


HAZOP  STUDY  IDENTIFIER  :  DRAINS  AND  SUMP 
LINE  OR  EQUIPMENT  DESIGNATION  :  W0005 

LINE  DESCRIPTION  :  PUMPHOUSE  N02  P&ID  •  STORAGE  TANK  AREA 
LINE /EQUIPMENT  CONSIDERED  :  SUMP  TK-109,  PUMP  P-106,  2-WK-030-P-K,  2-WK-031 -P-K,  2-WK-032-P-K,2-WK-033-P-K, 

2-WK-028P-K,  2-WK-029-P-K,  1/2-WK-037-N-M,  1/2-WK-035-M-M,  2-WK-034-P-K, 
2-WU-014-P-D 

DRAWING  DESIGNATION(S)  :  02-04-002  REV  1  (4/26/91) 


BBBSBSBSBXESSSSSSSSSBSSBBSXBXSSSSSSSSSSSBSSSSeBSSBsrSBSSSBXSSSSBSSSBBSSSSSSSSSSSSBBEBSSSBSSSBB 


[PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 

BOOS-1-1  FLOW-NO 


L 

L 

0005 

^OMMI 

0DIT 


BESEBEESXEEBESESEBEBEBSSEEEBE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LINE  BLOCKAGE 


INABILITY  TO  GRAVITY  DRAIN 
AFFECTED  PIPING  OR  INABILITY  TO 
PUMP  SUMP  LIQUID  BACK  INTO 
STORAGE  TANKS 


lENTS:  DRAIN  ONLY  USED  UNDER  ABNORMAL  TRANSFER  OPERATIONS 


IT  NOTES: 


PAGE  NO.  24 
05/15/92 


HAZARD  AND  OPERABILITY  STUDY 


H  A  Z  0  P 


AUDIT  TRAIL  SUMMARY  REPORT 

CA_HAZOP  VER  1.3 

ESXssEns»a»xss 

CONSEQ./ 

LIKELIHOOD 

LINE/ITEH 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

WOODS- 1-2 

FLOW-NO 

FAILURE  OF  PUMP 

P-106 

HIGH  LEVEL  IN  SUMP 

A2 

COMMENTS: 

ACTION: 

REQUIRES  OPERATOR  ATTENTION 

AUDIT  NOTES: 

BSSSSSSSS8SSSSSSS888SS88SS8SSCS8SSSSSSSX88SS8SSS8SSS8S88SSSSSSSSS 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0005-2-1 

FLOW-MORE 

MAJOR  LEAK  OR  PIPE  BREAK 

FLOODED  SUMP  AREA 

A4 

COMMENTS:  SUMP  PUMP  IS  SIZED  TO  HANDLE  A  FULL  LINE  BREAK 

ACTION: 

AUDIT  NOTES: 

axaxssxcssssxa 

:S«SSSS3S8SSSSSSS8SSSSS 

'SSSS8SS8S8SS8SSSSS88888SS83 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

WOOOS-3-1 

FLOW-LESS 

LEAK  IN  DRAIN  LINE 

BASIN  F  FLUID  SPILL  IN  BUILDING 

A2 

COMMENTS:  ANY  SPILL  GRAVITY  FLOWS 

INTO  SUMP 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOX 

WOOOS-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

H 

H 

H 

H 

M 

H 

H 

H 

N 

H 

1 

n 

n 

M 

N 

It 

M 

1 

M 

1 

II 

1 

II 

1 

1 

W 

II 

II 

1 

1 

II 

II 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0005-5-1  FLOW-REVERSE 
COMMENTS: 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES 


IpaGE  no.  25 
05/15/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


r 


PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  WORD 


Cm 

IT 


6-6-1  PLOW-OTHER  THAN 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


lEHTS: 

NOTES: 


1^ 

t 

UO 

|«M, 


mSSaBSaSaxaSBBEXBaaxaaBSSSSSaSSSBBBSSBKBSSSKBBSSSBBXSBB&BBBSBBSSSESSSSSBKSSSBBBKaXBSBBSSBaBBBKKBSaSSSBaSBBBSSaBSSSUSMSSa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 

U0005-7-1  PRESSURE-NO  SAME  AS  NO  FLOW 

RENTS:  ALL  INLET  LINES  ARE  GRAVITY  FEED 
AUDIT  NOTES: 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


:nS«SSSSXSSSSSS8SSSSS8SSSSSSSSSSSSSSSS8SSSSSSSSSSSSSSSSSS8SSSSSSSSaSSSSSSSSSSS«SSSK»«SS«SSSBS«SSBBSSCBBSSSSSBSSS«S8CCBBSS«CXS 


PROCESS  PARAMETER/ 
iNE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


005-8-1  PRESSURE-MORE 


BLOCKAGE  IN  PUMP  DISCHARGE  LINE  INABILITY  TO  EMPTY  SUMP.  DEAD  A3 

HEAD  THE  PUMP.  POSSIBLE  SPILL. 


COMMENTS:  HIGH  LEVEL  (LAH-109}  ALARM  PROVIDED  FOR  THE  SUMP 


ACTION:  RECOMMEND  ROUTINE  INSPECTION  OF  SUMP  AND 
ASSOCIATED  EQUIPMENT 


IT  NOTES:  RERSPONSE:  WESTON  11/5/91  REPORT,  AGREED 

2/21/92  WESTON,  O&H  CONTAINS  PROCEDURES  FOR  ROUTINE  INSPECTION  OF  SUMPS. 


BSXaaXBBXBXBBBaXBXBXXBBSXXXXBXXXBSXXXSXSXXXB 


xxxxsxBBXBaBxxxsssaBBxsaxsBBsssaaBBSBBBaBBasaxssaxaBXBSSsaBaBassaaxaB 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


^005-9-1  PRESSURE-LESS 
COMMENTS: 


POSSIBLE  CAUSES 
SAME  AS  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES 


»A6E  HO.  26 

05/15/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


iMitassssassssssssvsssmBsxsssssssxssssvsssssscssxssssssssssssssssssssBSBSsssssi 


ixxxxxxxxxxxxxxxxaaxaxxxxaxxxsxaxaaaaaax 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

M0005-10-1 

TEMPERATURE-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


aaaxaxaaaxxasxxBxxxxBxxxxxxxaxaxaBBxxxxxxxxxxBxxBBxxBXxxBxxxxxxxxxxxxxxxxxBaxaxBaxaxxBxxxxxxssxaxaxaaxxxxaaaxaaBaaaaaaaaaBaaax 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

U0005-11-1 

TEMPERATURE -LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

•AsssasssxftsxaxxxxxxxxBXXXBxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxBxxxxxxxxsxxxBXxxxxxxaxxBxsaaaxxxxxxxxaaaaxaBaaaBaaaaxx 

PROCESS  PARAMETER/  CONSEO./ 

L1ME/ITEH  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0005*12*1  COMPOSITION-MORE  NOT  APPLICABLE 

COMMENTS:  ACTION; 

AUDIT  NOTES: 


mSSUSSrSSSSCKXSXCSSSKXXS«XS3SSSS5SSSS=SSS=3SSXSSSSSSS5S=XSSS=: 


33BS3333S3333S33X333333SSS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

U0005-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

S3SSSS33BXS33333XSBSXSX3X33S3SX3333XS33SX333SXXSS3XX33X3XX33X3S3SS33S3333SX33B3X33SSSS33S3SS3X3X3SS33S3X3XX3333SSSS33X33SSX3B3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

WOODS- 14-1 

COMPOSITION- AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MCE  NO.  27 
J»/15/92 
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AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAHETER/ 


CONSEO./ 


■ne/item 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

^05-15-1 

COMPOSITION-OTHER  THAN 

SOLIDS  ACCUMULATION  AND 

BUILD  UP  OF  SOLIDS  IN  SUMP 

A2 

loMMEN 


PRECIPITATION 


ACTION:  ROUTINE  INSPECTION  OF  SUMP  REQUIRED 


91T  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  AGREED 

2/21/92  WESTON  REPORT.  O&M  CONTAINS  PROCEDURES  FOR  ROUTINE  INSPECTION  OF  SUMPS 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


BSSSaXXSSVaSttSSSXSSSXSSSVXaKXIISSSBSaXSKXKMSBSSKSaSBBKSSSieSSKSSSSSSSHBSSSSKBBSUSBSSBUSSUSB 


NE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

005-16-1  STARTUP/SHUTOWN-OTHER  THAN  NOT  APPLICABLE 

OMMENTS:  ACTION: 

DIT  NOTES: 

SBBBBBSSBBSBBBBBSSBBBBBBBBBBBBBBBBBBBBBSBBSBBBBBBXBSBBSSBBBSBBBBBBBBBBBBBSBBBBSBBBBBSBBBBBSSBBBBBSBBSSBBBBBSSBBBBBSBBBSSBBB 


CONSEO./ 

LIKELIHOOD 


ACTION: 


jfOMME 

IroiT 


PROCESS  PARAMETER/ 
InE/ITEM  guide  WORD 


W0005- 

AUDIT 

I 


W0005-17-1  EMGCY  SHUTDOWN -other  THAN 
j^OMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


18-1  MAINTENANCE-OTHER  THAN 


||005- 

TOMMEi 

IniT  I 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NTS:  PRIMARY  MAINTENANCE  ISSUES  INCLUDE  SUMP  INSPECTION, 
PUMP  OPERATION,  AND  LEVEL  INSTRUMENTATION. 


ACTION: 


IT  NOTES:  RESPONSE;  2/21/92  WESTON  REPORT,  AGREED,  O&M  CONTAINS  PUMP  AND  INSTRUMENT 

MAINTENANCE  INFORMATION. 


r 


PAGE  NO.  28 

05/15/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  :  WASTEWATER  TANK  TO  DAY  TANK 
LINE  OR  EQUIPMENT  DESIGNATION  :  W0006 

LINE  DESCRIPTION  :  SQI  BUILDING  DAY  TANK 

LINE/EQUIPMENT  CONSIDERED  :  TK-104,2-WK-002-E-K.2-UD-003-E-K.P-104A/b,2'UD-OOS'E-N, 1-WD-004-E'N, 1-WD-007-E-N 

,1-WO-004-E*M.1-HD-006-E-H 
DRAWING  DESIGNATION(S)  :  03-04-001  REV  0  (7/31/91) 


EKSSnSBSmSSBSaSSXBamSSSSSSSSSBCXSSMSSSMasnaaSSaSSmaEBaaSSSSSSSKaMSXSaKSBSSKBCKSBSZXSKSSBBKSBBSSBSSSUUSMBBSBBm 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0006-1-1  FLOW-NO  INAOVERTANT  VALVE  CLOSURE  DUE  INABILITY  TO  EMPTY  WASTEWATER  AZ 

TO  HUMAN  ERROR  OR  INSTRUMENT  TANK.  POSSIBLE  TANK  OVERFLOW. 

FAILURE 

COMMENTS;  TANK  IS  SIZED  TO  ALLOW  TIME  FOR  MAINTENANCE.  ACTION: 

AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  O&M  PROCEDURES  TO  ADDRESS  PROPER  VALVE  POSITIONING. 


XBXSBBSBBBaBBSSSaBSBSBSSSSZSSSSSSS.'iZSSSSSBBSSBBSSSSSBa^ZSasasSBBBSSZSBESSBCSBSasaSBBZZSSSSXaBBSasBBSaBBBBBBSSBBSSSBBSSBSSBBaSB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0006-1-2 

FLOW- NO 

PUMP  P-104A/B  FAILURE 

SAME  AS  1-1 

A2 

COMMENTS: 

SAME  1-1 

ACTION; 

AUDIT  NOTES 

. 

BSBBSSS&BaBBaSSSSSSSSSSBSSSBSSBSBSSBSSSESBasaSSBESSSSBSSSBBSBBSESSSSSSBBBXSSBSSSSSBSEBSBSBSBSBaSEBBBaBBBBSaBBXBSBBBBBaBBBaBBSa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORJ 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0006-1-3 

FLOW-NO 

BREAK  IN  LINE 

SPILL  OF  TANK  CONTENTS 
(POTENTIALLY  BASIN  F  FLUID) 

C2 

COMMENTS:  CURRENT  DESIGN  INCORPORATES  GRAVITY  FLOW  OF  SPILLED  ACTION: 

FLUID  INTO  SUMP.  THUS  MINIMIZING  POTENTIAL 

EMPLOYEE  EXPOSURE. 


AUDIT  NOTES 


M6C  NO. 
.05/15/92 


29 


HAZARD  AW)  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


icOK. 

L 


NTS:  INTERLOCK  1-70  STOPS  P-104ABB  ON  NIGH  LEVEL.  EXCESS 
UASTEUATER  WILL  CHANGE  COMPOSITION  OF  FEFD  TO 
INCINERATOR.  PUMP  P-104  IS  LIMITED  TO  10  GPM. 


(FCV-104  MALFUNCTION)  TK-105  OR  TK-106. 

ACTION: 


IT  NOTES:  0:  EXPLAIN  MEANING  OF  "COV"  LABEL  FOR  VALVE  105BBC,  AND  106B&C  Ntc.,  and  HOW 

THESE  VALVES  OPERATE. 

RESPONSE;  WESTON  2/21/92  REPORT.  COV  INDICATES"  CYLINDER  OPERATED  VALVE". 
THESE  VALVES  ARE  PNEUMATIOC  OPERATED  AND  WORK  THE  SAME  WAY  AN  ELECTRICALLY 
OPERATED  VALVE  WORKS  EXCEPT  THEY  USE  PLANT  AIR. 


^INE/ITEM 

U0006-3-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW-LESS 


POSSIBLE  CAUSES 
PIPELINE  LEAK 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


BASIN  F  FLUID  (POTENTIALLY) 
OUTSIDE  OF  DESIGNED 
CONTAINMENT. 


C2 


COMMENTS:  SPILLED  MATERIAL  GRAVITY  DRAINS  TO  SUMP.  MINIMIZING 
POTENTIAL  FOR  EMPLOYEE  EXPOSURE. 


ACTION:  OSM  MANUAL  SHOULD  ADDRESS  LEAK  DETECTION  AND 
PIPELINE  MAINTENANCE. 


AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT.  AGREED 

12/21/92  WESTON  REPORT.  O&M  CONTAINS  brocedjRES  TO  INSPECT  LEAK  DETECTION 
SYSTEM. 


r 

^INI 

VOOl 


msSSSS»SXBSCSSSCXXS3SSSSBSSSsas«SXSr  ■  =  r.  =  SXSXXSCCSXCSCSXSSSSSSSSSSSSXex«SBSSCS«5SSKSSSSSSSXS»»*SSSBBS»XSSSSSSSSSXXSSSSKSS 


PROCESS  PARAMETER/ 
LINE/ ITEM  GUIDE  WORD 


106-4-1  FLOW-AS  WELL  AS 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


^OMMEI 
TUDIT  I 

I 


ACTION: 


tBXXXXXBXXXBXXXBXXXXXXXXBBXXXXXXXXXBXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXBXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXBXXXXBBXXBBBXXBBXX 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


H0006-S-1  FLOW-REVERSE 


jpCDMHEI 


NTS:  REQUIRES  SIMULTANEOUS  FAILURE  OF  PUMP  AND  TWO  CHECK 
VALVES. 


ACTION: 


IT  NOTES 


PAGE  NO.  30 

05/15/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

U0006-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


sssBxsasssassxcxss«SB=xBS«sxscsss: 


:&BSBBBBBBBSBBSBBBBSBSSXBBSBBBSSBBSBBSBBSSSBSSSXBSBBBSBBSBS 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0006-7-1  PRESSURE-NO 


SAME  AS  NO  FLOW 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


■eBBSBaBSSSBSXasBBBBSBSSSSBBBBSSSBBSBSBSBSBSBBBBSSSBSBBSSSSBBSj 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0006-8-1  PRESSURE-MORE  LINE  BLOCK  ON  PUMP  P-104A/B  DEAD  HEAD  PUMPS.  A2 

DISCHARGE  OR  INADVERTANT  VALVE 
CLOSURE. 


COMMENTS:  ACTION:  ROUTINE  LINE  MAINTENANCE  REQUIRED. 

AUDIT  NOTES;  HAZOP  TEAM:  MEETING  11/91  NOTES,  LONG  TERM  POWER  OUTAGE  WHILE  TRANSFERINC 
BASIN  F  NEED  FLUSHING  CAPACITY  TO  BE  ON  EMERGENCY  POWER-  WESTON  TO  REVIEW. 

RESPONSE:  WESTON  11/5/91  REPORT,  LINE  MAINTENANCE  WILL  BE  PROVIDED  AS 
REQUIRED.  ALL  LINES  WILL  BE  CHECKED  DAILY  FOR  LEAKS  AND  OBVIOUS  STRUCTURAL 
DAMAGE. 

WESTON  2/21/92  REPORT  SAME  AS  ABOVE. 


aBB3BBBaaaaaaaBSaaBBaBBaBaaaBSEESSSBxaBXxaBBBBBSBSBBBBBSXBBBXSXBSSaBBBXXBBBaaBBBBEX8BBBBXSSBSB! 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0006-9-1 

PRESSURE-LESS 

SAME  AS  LESS  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


I^6E  MO.  31 
05/15/92 


HAZARD  AMD  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
Lltt/ITEN  GUIDE  WORD 


^Itt/t 

■0006- 

CHMEI 
IT  I 

I.... 


•10-1  TEMPERATURE -MORE 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


U0006-11-1  TEMPERATURE -LESS 


HjcOMMEI 

AUDIT  I 

I 


AUDIT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


NOT  APPLICABLE 


ACTION: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


SBBBSSBBBBBBSBBBBSBBSSSSSBBBBSBBBSSBBSSSSXSSSBBSBBBBBSBXBaBSSSSSXSSttBBSBSBBBBBBBBBBBSBBBBBBSBBBBBBBBBBSBBSBSBSSBBSSBBBSBBSBBBB 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


Kne/i 

|M)006- 

^OMMEI 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


12-1  COMPOSITION-MORE 


NOT  APPLICABLE 


ACTION: 


IIT  NOTES: 


LINE/ 

11^^ 

COMMI 

Lit 


iBSSSBBSSBBBBSBBSSBXBSBBBBBBBBSXBBBBBBBBBBSSXSBXSSZZXXBaSXZBSBXBSXBBBSSSSXBEBSBBBBBBBSBBBBBBBSSBBBBSBESSBBX 


W  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

ILm-13-1  COMPOSITION-LESS 

COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 

l^-U-1  COMPOSITION-AS  WELL  AS 


■DNE/I 
^OMMEI 
l^IT  I 


:bbssssbbzbxbbbxzbbbbbxbzbzxbbbzzsezzbzzbbbsbbzzbzzzzzzsbbzbbbzzzzzzzzzzezszzzzbzzzzbbbzbbbbzsbbbzbbbzzbbbzbbbbbsbbbsbbbbb 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


NTS:  REVIEW  OF  TANK  TK-104  TO  BE  DONE  AS  A  SEPARATE  LINE  ACTION: 

ITEM 


IT  NOTES: 


PACE  NO.  32 

0S/1S/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUNHARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0006-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SXBSBBBSSBBBBBBXBXBBBBBBBBBBSBXBSBBBXBBBSXSBBBBSBBBXBBSBBSXBBXS&BBBSBBSXSBBSXBBBSBBBXBBBSXBEBBSBBSBBSBSBBBBBBBBBBBSBSSBBBSBBBS 

PROCESS  PARAMETER/  CONSEO./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0006-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


SBXSBBXXSBSXXXBBSBSSBXBBBBBSBBSBBBXBXSSBBBSSXSXXBSBBBasBXBBBXBSSXXSSSBSSXBSSBBESBBBBSBBBSSSBBBBBBBSBBBBSBBBBBBBBBBBSBBBBSBSBSS 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

U0006-17-1  EMGCY  SHUTDOWN-OTHER  THAN  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

BBaaBBBBSBBBBEaBBBasSSSBBaXSBBBBaSBBXBSBBXBBBBSBSSBSSaSSSaEBS&BEXaSBXBXSBSSEEEEBBBBBSXXBBBSEBSBBBBBBBBBBBEBBBBBBSBSBBBSBSSBBBB 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEH  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0006-16-1  MAINTENANCE-OTHER  THAN 


COMMENTS:  SEE  LINE  WOODS  18-1 


ACTION: 


AUDIT  NOTES 


MGE  M.  33 
riH/1S/92 


HAZARD  AHO  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  ;  DAT  TANK  VENTS  TO  COMBUSTION  AIR  BLOWER  SUCTION 
LINE  OR  EQUIPMENT  DESIGNATION  :  U0007 

LINE  DESCRIPTION  :  SQI  BUILDING  DAY  TANK  P&ID;  SUB  X  INCINERATOR  PAID 
LINE/EOUIPMENT  CONSIDERED  :  2-VA-001-N-D,2-VA-002-N-D.2-VA-003-N-D,3-VA-001-N-D,4-AP-113-N-C 
DRAWING  DESIGNATION(S)  :  03-04-001  REV  0  (7/31/91)  32-03-713  REV  S 


PROCESS  PARAMETER/ 


CONSEO./ 


JNE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

11007-1-1 

FLOW-NO 

INAOVERTANT  VALVE  CLOSURE 

LOSS  OF  ABILITY  TO  VENT  DAY 

C2 

jj^IT 


NTS:  POTENTIAL  EMPLOYEE  SAFETY  PROBLEM  DUE  TO  UNHEALTHY  ACTION:  SUPPLIED  AIR  SHOULD  BE  AVAILABLE  IN  THE  AREA 

INTERIOR  ATMOSPHERE 


IT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

AUDIT  NOTES:  WILL  P-TRAP  ALLOW  AIR  FLOW  INTO  TANK  PRIOR  TO  COLLAPSE  WHEN 
EMPTYING? 

RESPONSE:  WESTON  11/5/91  REPORT,  PERSONNEL  AIR  IS  AVAILABLE  IN  THE  SQI 
BUILDING. 

2/21/92  WESTON  REPORT,  SANE  AS  ABOVE 


ksSZU»UZEZSSrcZSSSZXS=3ZXZZSS===3SS==SSSX=rSCSSSSr=SES=SSSS=SSS==SS==SSZS=S»ZCSKS»EZCSSXSXZSnKBBXSKZKCZSn«S»B*«nSS 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


0007-1-2  FLOW-NO  NO  VACUUM  IN  LINE  INAI 

Comments:  action; 

MIT  NOTES:  Q:  NEED  CLARIFICATION  OF  OPERATION  AND  CONTROL  OF  VENTING  SYSTEM 


POSSIBLE  CONSEQUENCE 


INABILITY  TO  VENT  TANKS 


CONSEQ./ 

LIKELIHOOD 


ZBZSBBSZBZZZZZZBZBBBXZBBZZZZZZB 


B  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


007-1-3  FLOW-HO 
COMMENTS: 


POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 


COMBUSTION  AIR  BLOWER  DOWN  INABILITY  TO  VENT  DAY  TANKS 
ACTION: 


IT  NOTES:  Q:  DOES  SYSTEM  DESIGN  INCLUDE  CABABILITY  TO  VENT  TANKS  THROUGH  CARBON  WHEN 

INCINERATOR  IS  DOWN  AS  A  STANDBY  CONDITION? 


CONSEQ./ 

LIKELIHOOD 


RESPONSE:  WESTON  11/5/91  REPORT,  NO 

RESPONSE;  WESTON  2/21/92  REPORT,  NO,  VENT  GASES  WILL  BE  SCREENED  WITH  AN  OVA 
AND  Hnu  DURING  STARTUP. 


PAGE  NO.  34 

OS/15/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


MSnSVnSSaSSMSBSSSSSaSSSUSSXKVSSSaiSSXSSSSXaKSSasSSSSSSVSSSXXSXXSSSESXEXSSSXSSSKSSSSSSSCESSSKSMSCSMSSSSXCXSWCSXSXXSXSSXU 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

W0007-2-1  FLOW- MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


BLOWER  INLET  FILTER/SILENCER  HIGH  VACUUM  IN  VENT  LINE 
PLUGGED 


A2 


COMMENTS:  TANKS  EQUIPPED  WITH  CONSERVATION  VENTS  FOR  BACKUP 
PROTECTION 


ACTION:  ROUTINE  CHECKING  OF  BLOWER  INLET  FILTER/SILENCER 
AND  CONSERVATION  VENTS  REQUIRED 


AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

AUDIT  TRAIL  NOTES:  DO  CONSERVATION  VENTS  NAVE  VACU/M  RELIEF  CAPABILITY? 

RESPONSE  11 /S/91  REPORT,  AGREED 

2/21/92  WESTON  REPORT,  O&M  WILL  INCLUDE  INSPECTION  OF  SLOWER  INLET  FILTER  AND 
SILENCER 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0007-3-1 

FLOW- LESS 

SAME  AS  1-1 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

XXXXXXXXXXXXXXXXXXXBXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXBXXXXXXXXXXXXXBXXXXBXXXXXXXXXXXXXXXXBXXXXXXXXXXXKXBXXXXBXI 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

U0007-4-1  FLOW-AS  WELL  AS  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


S***SS*SSSSSSSCSSS*SSX8S88SSSSSSSXSSSX8SSXSSSSSSSSSSSSSSSSS8SSXSSSSSS«SSS8SSSSSSSS8BSSS8SSBSS:SSSCBBXXBSSSSSSSSBS«SXKUSSBBS«SS 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0007-S-1  FLOW-REVERSE  NOT  APPLICABLE 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


I 

( 

I 

fr 


rAGE  NO.  35 
.05/15/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
INE/rEM  GUIDE  WORD 


I 

W0007-6-1  FLOW-OTHER  THAN 
•NTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOGO 


ipnMMEN 


L 


PROCESS  PARAMETER/ 
GUIDE  WORD 


NE/ITEM 
107-7-1  PRESSURE-NO 
NTS: 

IT  NOTES: 


J0007- 

■COMMEI 

^|p> 

ai 

I 

LI 

I 

0 

t 

I 

|KQMMEI 
TWOIT  I 


NOT  APPLICABLE 

ACTION: 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

SAME  AS  NO  FLOW 

ACTION: 

ebbbbbbbsssbbebesbbbebbbebbbbeeeebbbbeeeeeebeebebesebbeebebebbssbbbsbbsbbbbbi 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

NOT  APPLICABLE 

ACTION: 

PROCESS  PARAMETER/ 

Tine/iten  guide  word 

jp007-8-1  PRESSURE-MORE 
COMMENTS: 

)IT  NOTES: 


msBBSSSBSSSBBSBSBSSBBBSBSBSSSSSSBSBBBSBSBSSSBSBBSBBBBSBBBSBBBBSSBBSSSBEBSBBSBSBEBBBSBSBBSSBBBBSSBBSSBBSBBBSBSBSBBBBBBBBBBBB 


PROCESS  PARAMETER/ 
NE/ITEH  GUIDE  WORD 

W7-9-1  PRESSURE-LESS 

NTS: 

NOTES : 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BBSBSBSBBBSSSBBSSBSEBBSEBSSSSBSSSBBaBBSSBSBSSBSSSSSSSBBESBBBESSSEBBBSSBSBBEEBBBSBBBSSBBBBBSBEBSBBBSBBBSSBBBSSBBBBSBBSBBBBBS 


WOO 

AU 

I 


PROCESS  PARAMETER/ 
GUIDE  WORD 


^NE/ITEM 
W0007-10-1  TEMPERATURE -MORE 

ENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


PAGE  HO.  36 

05/15/92  HAZARD  AHD  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 


COHSEO./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0007-11-1 

TEMPERATURE -LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0007-12-1 

COMPOSITION -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

«raa«Mssss»aMS8ssss«5isssssaiss«sssszsssss3assxs3sssss9sxsssasssssss 

333X3X833 

X333XXXXXXXXXSSXXSXXXXXXXX38XXXXSXXXXXXXXXXXXSXXX 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0007-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0007-14-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SS3S3S8SSSS8XSSSSSSXS3SSSSXSSSS8SSSSS83 

3XXXSX3XXX8XXXSXX888XXXXXXXS8; 

xxxxxxxxx 

xxxxxxxxxxsxxxxxxxxxxsxxxxx 

XXXXXX8XXXXXXXXXXXXXXX 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

H0007-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 


ACTION: 


AUDIT  NOTES 


VACE  NO.  37 
05/15/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUNHARY  REPORT 
CA  HAZOP  VER  1.3 


POSSIBLE  CONSEOOcNCE 


PROCESS  PARAMETER/ 

kINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 
D007-16-1  STARTUP/SHUTDWN-OTHER  THAN  NOT  APPLICABLE 
COMMENTS:  NEED  BACKUP  CARBON  SYSTEM 


)IT  NOTES:  HAZOP  TEAM:  MEETIN  11/91  NOTES,  VAPORS  ARE  MOSTLY  AMMONIA.  SMALL  AMOUNT  OF 

VENTING  OCCURS. 

RESPONSE:  WESTON  11/V91  REPORT.  CARBON  SYSTEM  IS  NOT  EFFECTIVE  ON  AMMONIA 
VAPORS. 

2/21/92  WESTON  RESPONSE, TANKS  ARE  NOW  OUTSIDE  ABD  VENTING  IS  EXPECTED  ONLY 
DURING  TRANSFER. 


CONSEQ./ 

LIKELIHOOD 


PAGE  NO.  38 
05/15/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUNMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  :  SOFTENED  WATER  TO  PROCESS  WATER  STORAGE  TANK  AND  DILUTION  TANK 
LINE  OR  EQUIPMENT  DESIGNATION  :  WOODS 

LINE  DESCRIPTION  :  PROCESS  WATER  AND  STORAGE  PS ID 

LINE/EOUIPMENT  CONSIDERED  :  6-WS-001-E-D,4-WU-001-E-0,2-WT-001-N-D.«-WT-001-E*D,TK-203,3-WT-002-E-D,3-WT-003 

-N-D,2-WT-005-N-D.P-209ASB.2-WT'007-E-D 
DRAWING  DESIGNATION(S)  :  03-04-009  REV  0  (7/31/91) 


nsnsBSsssaxs3SSMsssaBascKxssasx=as5sssss^3ss=sss=ssssss: 


iaBBaaaaaBaBaBaaaaaaBaBaaaaaaBBaaaaaaaaxaaaaaaaaaaaaBBaaaB 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0008-1-1  FLOW-NO  LOSS  OF  CITY  WATER,  TANK  TK-203  LOSS  OF  CAUSTIC  DILUTION  WATER  A2 

EMPTY. 

COMMENTS:  ACTION:  BACKUP  CONTINGENCY  PLAN  TO  INCLUDE  TRUCKING  IN 

WATER 

AUDIT  NOTES:  HAZOP  TEAM:  MEETIN  11/91  NOTES,  NO  WATER  CAUSES  SHUTDOWN,  PROCEDURES  NEED  TO 

BE  INSTITUTED  WITH  RMA.  NEED  TO  COORDINATE  TO  PREVENT  LOSS  OF  WATER-SHUTDOWN; 

FIREWATER  TANK?  CONTINGENCY  PLAN?  RMA  TO  SUPPLY  DATA  ON  SUPPLY  AND 
DISTRIBUTION  OF  UTILITIES  ON  BASE. 

RESPONSE:  WESTON  11/5/91  REPORT,  NO  WATER-NO  OPS 

RESPONSE:  WESTON  2/21/92  REPORT,  AS  AGREED,  THE  OPERATORS  ARE  TO  BE  NOTIFIED 
IF  CITY  WATER  SUPPLY  IS  GOING  TO  BE  INTERRUPTED,  BUT  IF  THERE  IS  NO  WATER 
THERE  WILL  BE  NO  SQI  OPERATION. 


aaaxaaaaaaaaaaxaxaaaaaaaaa 


iaaaaaaaaaaaxaaaaaaBaaaaaxaaaaaaBaaaaaaaaaaaaaaaaasaa 


LINE/ 1  TEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

WOODS- 1-2 

FLOW-NO 

POWER  FAILURE  SHUTS  DOWN  PUMPS 
P-209ASB 

LOSS  OF  CAUSTIC  DILUTION  WATER 

A2 

COMMENTS:  ACTION: 

AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  O&M  ACTION  REQUIRED 


aaaaaaaaaaaaaaaaxaaaaaaaBaaaaaaaasaaxaaaBBaaBBaaBaaaaBassBaaaaxaBaa: 


:aaaaaaaBaaaBBaaaaBaaaaaaaa8aaaaaaaaa8aaaaaaa 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0008-1-3 

FLOW-NO 

LINE  RUPTURE 

A3 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MGE  HO.  39 
05/15/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


bine/ 

Toooa 


ine/item 
1-4 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOU-NO 


ffcOMMEHTS: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


INADVERTANT  VALVE  CLOSURE  OR  LOSS  OF  DILUTION  WATER  A2 

INSTRUMENT  FAILURE  (FIC-205) 

ACTION:  ROUTINE  MAINTENANCE  REQUIRED 


HjUDIT  NOTES: 

I 


HAZOP  TEAM:  MEETIN  11/91  NOTES,  O&M  MANUAL  TO  INCLUIE  THIS  ITEM. 

RESPONSE:  WESTON  11/5/91  REPORT.  AND  2/5/92  REPORT,  AGREED 

2/21/92  WESTON  SAME  AS  ABOVE.  MAINTENANCE  PROCDURES  FOR  THE  VALVE  AND 

INSTRUMENTS  WILL  BE  INCLUDED  IN  THE  O&M  MANUAL. 


SSSCSSSSSSBCS8S«SSSSSXSSSS«eZ8SSXSS8SSSSSSSSSSXSSSXzaSSSS«SXSSSS3SSBSSSSS8SSSBSXCSSBmSSSSSSBSSXSSXSSSSSCB8BSBSSS«SI 


LINE/ITEM 


PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


FLOW-MORE 


CONTROL  LOOP  MALFUNCTION  IMPROPER  DILUTION  OF  CAUSTIC  B2 

<FIC-205) 


ACTION:  O&M  MANUAL  SHOULD  ADDRESS  PROPER  MAINTENANCE  AND 
CALIBRATION  OF  CONTROL  LOOP 

HAZOP  TEAM:  MEETING  11/91  NOTES,  O&M  MANUAL  TO  INCLUDE  THIS  ITEM. 

RESPONSE:  WESTON  11/5/91  AND  2/5/92  REPORTS,  AGREED 

2/21/92  WESTON  REPORT,  MAINTENANCE  AND  CALIBRATION  PROCEDURES  WILL  BE  INCLUDED 
IN  THE  O&M. 


XXXXXXXXXBBXXXXBXXBXBBXXXXBXXXXXXXBXXXXXBBXXXXXXXXXXBXXXXXXXXX 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


108-3-1  FLOW-LESS 


POSSIBLE  CAUSES 
PIPE  LINE  LEAK 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


A2 


i 


COMMENTS:  DESIGN  ALLOWS  SUFFICIENT  TIME  TO  REPAIR  LEAKS  WITHOUT  ACTION: 
AFFECTING  INCINERATOR  OPERATION. 


IT  NOTES: 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXBXXBXXXBXXXXXXXaxXXXXXXKXXXXXXXXXXXSXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


PROCESS  PARAMETER/ 

■ine/item  guide  word 

U0008-4-1  FLOW- AS  WELL  AS 

ijcOMNENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES 
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QS/1S/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0008-5-1 

FLOW-REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

bbssbbsbbbbbbbbbbsbssbbbbbbxxssssbbssbbbsbbbbbbbsbbbszbbssbbssbbsbbbbbbbbbbbbbbbbbbbbbbbbbbbbsbbsbsbbbbbbbbbbbssbbsbbbbxbsbbbb 


LINE/ ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0008-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

bbbbbbbsxbbssbsxsssbsssssssssssssxsssbsezbsbbxbsssbbxssbsssszssszssezbssbbsbzzebsssbeszbesbssbbbsbbbbbbbssbbbbbbbsbbbssbbxbsbb 

PROCESS  PARAMETER/  CONSEO./ 

LIHE/tTEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIICELIHOOO 

WOODS- 7-1  PRESSURE-NO  SAME  AS  NO  FLOW 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

W0008-8-1  PRESSURE-MORE  INADVERTANT  VALVE  CLOSURE  OR  DEAD  HEAD  PUMP  A2 

CONTROL  FAILURE 

COMMENTS:  ACTION; 

AUDIT  NOTES:  Q:  EXPLAIN  OPERATION  AND  FUNCTION  OF  KIC-209A&  AND  KIC-211A&B. 

HAZOP  TEAM:  MEETING  11/91  NOTES,  CONSIDER  TRANSFER  IN  SEQUENCE  AND  HAVE 
OPERATOR  CONTROL.  CONSIDER  TOTALIZER  AS  A  CHECK  ON  TRANSFER  OPS.  O&M  PLAN  TO 
DISCUSS  THAT  OPERATOR  SHOULD  CHECK  LEVEL  IN  TANK  AFTER  OPS. 

REJ’CVSE;  WESTON  11/5/91  AND  2/5/92  REPORTS,  REPORT  INDICATED  TO  SEE  ATTACHED, 

NO  AiIACHMENMT  WAS  INCLUDED  IN  SUBMITTAL. 

SAME  WESTON  RESPONSE,  NO  ATTACHMENT  SENT  WITH  REPORT. 


PACE  NO.  41 
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I 

( 

I 

r 

^INE/ 

IbooB 

CNHEI 
IT  I 

I 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


KsasassnaassnssssnnnnnzzcErssEasssnzxausEsssxxzxssBszxusnsuBHKHunKcsszzssusBxuBusBssKKBSUBBBUSSUBnB 


POSSIBLE  CAUSES 
SAME  AS  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

-9-1  PRESSURE-LESS 

NTS: 

NOTES: 


IBBBBBBBBBBBSBBSBBBBBBBBBBBSXBBBBBSSSBBBBBBBBSSBBBaBBBBSBCBBSBBCBBSBBBSBBBBBSSBSaXBBBBBSBBBBBBBBBBBBBBBBSBBBBBSBSBBBBBBBBS 


ACTION: 


PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


U0008-10-1  TEMPERATURE -MORE 
HENTS: 

AUDIT  NOTES: 


NOT  APPLICABLE 


H^OMME 

AU 

I 

i 


ACTION: 


BBSBSBSBSXSXXSSBXSSBBasS&SssassSSBXXBXBSBBSXBBSzaBBSSXSBSBBSSSXSXSBSBBBSBBBSSSBBBBBBSBSBSCBSBBSBSSSSSBSBBSBBBBBBBBBBSSBBB 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


M008- 

^MMME 


1008-11-1  TEMPERATURE- LESS 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


^j^BBBI 


SBBSBBBBBBBBsaBBBBBBBaaBBsBaaaaaaBBBsaBssBBaaaaBaaaBaaas 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


CO 

L 

^^BBBI 


S-12-1  COMPOSITION-MORE 
.COMCNTS: 

)IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IBBBBBBBBa 


aaaBeaaBBBBBBBBBBBBBBBXBSSBBBBBBBSBBBBBBSBBBBBBBBBBBBBBBBB 


PROCESS  PARAMETER/ 
IK/ITEM  GUIDE  WORD 


■IIK/ 

WOOS 

ll^OMMEN 


S-13-1  COMPOSITION- LESS 
ENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION 
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05/15/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  2  0  P 

AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


■nSBSUszxncxssxsEKnzssnxXKKssssscznxsnxsssxxssszxxxssxszzszESEnESKUKKBSszzzcssEzsszxESXxcxKUnsBsnnsnsKsnsuBC 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

WOODS- U-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  MOTES:  0:  EXPLAIN  PURPOSE  OF  HEATER  E-203  IN  TANK  TK*203. 

RESPONSE;  WESTON  2/21/92  REPORT;  FREEZE  PROTECTION 


■SUSnSSSaSSSSSSSSXSSSSSSCSSVSSBSSSSZSSXXSSSSSSSSXSSSSSaxSSSSSSSSSSSSSSBSBSSCavSSSSBSSCSSSSSBSBKSSSSSSSKSBSSSSSSSSSSSSSSCSSSSC 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0008-15-1  COMPOSITION-OTHER  THAN  WATER  SOFTENER  SYSTEM  FAILURE  PRECIPITATION  OF  SOLIDS  AND  A2 

POTENTIAL  PLUGGING  PROBLEMS 

COMMENTS:  ACTION;  O&M  MANUAL  MUST  ADDRESS  PROPER  OPERATION  AND 

MAINTENANCE  OF  SOFTENER  SYSTEM 

AUDIT  NOTES:  HAZOP  TEAM;  MEETIN  11/91  NOTES,  WATER  SOFTENER  SYSTEM  HAS  BEEN  ORDERED  BY 

WESTON. 

RESPONSE;  WESTON  11/5/91  REPORT,  AGREED 

2/21/92  WESTON  REPORT,  THE  OPERATION  AND  MAINTENANCE  OF  THE  SOFTENER  WILL  BE 
DISCUSSED  IN  THE  O&M 


sssssssssxssssssbssssssssbsssbssssssssbsssbbssssbsssssssssssssssssssbssbsssssbsssssssxbsbbbssbssbbbsbssssbbbbbbsssbssbbssbsbsb 


LINE/ I TEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

WOODS- 16-1 

STARTUP/SHUTDWN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

• 

sbbsbsbsbbbsbssbsbssssbsbbsbbbbbssbxbssssxbsssbsssbsssssxbssbbsbsbssbsssssbbbbbbbbssbsbsssi 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

WOODS- 17-1 

EMGCY  SHUTDOWN -OTHER  THAN 

NOT  APPLICABLE 

• 

COMMENTS: 

ACTION; 

AUDIT  NOTES 


'MCE  NO.  43 
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HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
IHE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


1S*1  MAINTENANCE-OTHER  THAN 


OMMENTS:  MAINTAINING  ADEQUATE  WATER  LEVEL  IN  TK-203  IS  CRITICAL  ACTION: 
TO  PLANT  OPERATION. 

}IT  NOTES: 


HAZOP  STUDY  IDENTIFIER  :  PROCESS  WATER  TO  SOI  QUENCH  TANK 
LINE  OR  EQUIPMENT  DESIGNATION  :  W0009 

LINE  DESCRIPTION  :  PROCESS  WATER  &  CAUSTIC  STORAGE  P&ID:  SUB  X  INCINERATOR 
LINE/EQUIPMENT  CONSIDERED  ;  3-WT-004-E-D,  3-WT-301-E-0.2  -T-301A-£-0,3-WT-301B-E-D.P-207ABB 
DRAWING  DESIGNATION(S)  :  03-04-009  REV  0,  32-03-713-0  REV  5 


PROCESS  PARAMETER/ 
iklNE/ITEM  GUIDE  WORD 


009-1-1  FLOW- MO 


POSSIBLE  CAUSES 


LINE  BREAK 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  FEED  TO  PUMP  P-207ABB  B2 


ACTION: 


COMMENTS:  RESULTS  IN  LOSS  OF  MAKEUP  TO  QUENCH  TANK 


IT  NOTES: 


BBSSSBSSXaXBBSSSSSSSSSXSSSSXSXSSXBHXSBBWSSSSXBSXSBSSBESSXBSttBSSSSSSXXBESSSSXSSSSBSBBBBSBESSBBSBSSSSSBBSCBSSSBBBSWBSSKBS 


^  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


009-1-2  FLOW-NO 
-MMMENTS: 


POSSIBLE  CAUSES 


INAOVERTANT  VALVE  CLOSURE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  FEED  TO  PUMP 


ACTION:  (2)HANUAL  SHOULD  ADDRESS  PROPER  OPERATION  OF  THIS 
SYSTEM 


AUDIT  NOTES:  (1)Q:  WHY  IS  VALVE  IN  LINE  3-UT-004-E-D  SHOWN  NORMALLY  CLOSED? 

RESPONSE:  WESTON  11/S/91  REPORT,  (1)  THE  VALVES  ON  3-UT-004-E-D  SHOULD  BE 
NORMALLY  OPEN  (2)  AGREED 

RESPONSE:  WESTON  2/21/92  REPORT, (1)  THE  VALVE  ON  3-WT-004-E-D  SHOULD 
NORMALLYCBE)  OPEN. (2)  AGREED.  THE  OPERATION  OF  THE  WATER  SYSTEM  WILL  BE 
INCLUDED  IN  THE  O&M 
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05/15/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
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IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0009-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0009-3-1 

COMMENTS: 

AUDIT  NOTES: 

SXXXXBXXXXXX 

FLOW- LESS 

xxxxxxsxxxaxxxxxxBxxxxx 

PIPELINE  LEAK 

ACTION: 

sxxxxxxxxaxxxxxxxxxxxxxxxxxxxxxxxBxxxxxxxfl 

NONE 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0009-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

SMSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSXSS'^SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSXSSSSSSSSSXSSSSSSSSSSSSBCBSSttSSSSBSSXCSSBSSSSBSSBfcSS 

PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

U0009-5-1  FLOW-REVERSE 

COMMENTS: 

AUDIT  NOTES: 

BXBBBBBBBXBBBBSXBXBXXBBBBXBBBBXXXXXSXXXBBXXXXBXBXXBBBBXXXBBXXSXXBXXXXXBXXSBBSBBXXBXBXXBXBKBXBBBBBBSBBXBBBBBBXBBBBBBBBBBBBXBBBB 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

U0009-6-1  FLOW-OTHER  THAN  NOT  APPLICABLE 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

NOT  APPLICABLE 

ACTION: 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


^AGE  NO.  45 
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^AOE  I 
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I 
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glNE/I 

too;: 
yiiici 
WDIT  I 

^NE/r 

U0009-. 

|aMHEI 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA  HAZOP  VER  1.3 


POSSIBLE  CAUSES 


SANE  AS  NO  FLOW 


PROCESS  PARANETER/ 

Eiten  guide  word 

-7-1  PRESSURE-NO 


AUDIT  NOTES: 


laBSBBSBSSSBBBSBSSBBBBSBaaBBBSBaBBSBSBBBaSBSBBBBBSBBSBBBSBBBSaBBBSSSSB 


POSSIBLE  CONSEQUENCE 


ACTION: 


PROCESS  PARAMETER/ 
lE/ITEN  GUIDE  WORD 


U0009-8-1  PRESSURE -MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


NOT  APPLICABLE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


)IT  NOTES: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaB 


■  PROCESS  PARAMETER/ 

^/ITEM  GUIDE  WORD 


1^09-9-1  PRESSURE -LESS 
COMMENTS: 

BiIT  NOTES: 


POSSIBLE  CAUSES 


SAME  AS  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


LINE/ITEN 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


l^-io-i 

CRNENTS: 
IT  NOTE 

m^sanaBB 

E/ITEN 


POSSIBLE  CONSEQUENCE 


TEMPERATURE-MORE 


NOT  APPLICABLE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


MaaaaasaBaaaaaaaBBaaaBazaaaaaaBaaaBaaaaaaBaaaaaaaaaaBaaaaasBaaaaaaaaaBaBaaaBaBBaaaBBaaaaaaaaaaBaaaaaBBBBBaaBBBaaBBB 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


H0009-11-1  TEMPERATURE -LESS 


Immen 


FAILURE  OF  HEAT  TRACING  DURING  FREEZE  PIPELINE.  POTENTIAL  PIPE  B2 
COLD  WEATHER  DAMAGE 

ACTION:  OM  MANUAL  SHOULD  REQUIRE  ADEQUATE  CHECKS  OF  HEAT 
TRACING  SYSTEM 


r 


PACE  NO.  46 

05/15/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA_MAZOP  VER  1.3 

AUDIT  NOTES:  RESPONSE:  WESTON  2/21/92  REPORT;  AGREED  PERIODIC  INSPECTIONS  Of  THE  NEAT 

TRACING  UIL  BE  PROVIDED  IN  THE  OBM. 


•SSSSSSSSSSSaSSBSBSSSSaSSSSSSSSSSSSSBSSSSSSSSSSSSZSIBSXSXSXXSSSSXSSSSSSSSSiBSSSSSSSSSSSSSBBSXSSSSSXSSBSSSSSSSSSBSSSCSSSSBMXSSftS 

PROCESS  PARAHETER/  CONSEQ . / 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOGO 

U0009-12-1  COHPOSITION-HORE  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


bbbbbbsbbbbsbbbssxbxxxxbxxsxsbxxxx: 


ISSXXXSZXXXXXXXXXXXXXXSXXXXBBXXXBXXXXXXXXXXXBXXXXXXBBBBXXeXBBSBBBBBBBBSXXSSBBSXBX 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0009-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

sssxbsbssbsbxsxbxxbxssxxxxsbsssxsxxxbxxxxxxxxxxbssxxxxxxxxbxxxsxxxxxxsxxxxbxxsxxxssxxsxsxxxsbxxsbxbbssxbsbsxbbsbsbsbbsbbbbsssb 


LINE/ ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0009-14-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SBSnVSBSSBXSSBSBSSSSSSSSBBSSBBBSBBZSSSXXXSBXSXBXXSSSXSSXXSSBXBXSBrXBXSXXXXXBXXXXBXBSXBSXXXBBBSSBXXrSXZXSBCSSSSSSSSBBSSSBBBBCS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0009-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 
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PROCESS  PARAMETER/ 
HE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


U0009-16-1  STARTUP/SHUTDWN-OTHER  THAN  NOT  APPLICABLE 


aBBBSBBBBBBBBEBBBXBEBBEBBBBEBSXBBXSXBBBEBBBSEEBESESXXXXESXSXBBSXXXBBEBXBXBBBXEBBBBBBSBEBBBBXBXBBEBBBBEBBEEBBEBBBBSBBBEBSSBBBBS 


l^OMMEl 

AUDIT  NOTES: 

I 

mmmmmmi 

i^NE/I 


■p09> 
^COMMENTS: 
j^IT  I 


ACTION: 


PROCESS  PARAMETER/ 
NE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


I09-17-1  EMGCY  SHUTDOWN -OTHER  THAN  NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


BSXBSESEESXXXSSXSSXXSXXSXXBXESXXSXSSXXSXXXXEXXEBBBBESE 


■  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


009-18-1  MAINTENANCE-OTHER  THAN 
COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


luOIT 

I 

I 

I 

|C0NNI 


ACTION: 


IT  NOTES: 


HAZOP  STUDY  IDENTIFIER  : 
LINE  OR  EQUIPMENT  DESIGNATION  : 

LINE  DESCRIPTION  : 
LINE/EQUIPMENT  CONSIDERED  : 
DRAWING  DESIGNATIONCS)  : 


iSBSSBSEBXXSXSSSSXSSEBBSSSSESBSSESEXSSSBSESEXSSEESXESXSSXSXESSXSXXSSXESESSXXEXESXXXBBEBSSBBSBSSBBEBSSBESBESSXSBESXSESSBSXB 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


COMMENTS: 


AUDIT  NOTES: 


ACTION: 


PAGE  NO.  A8 
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HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEH 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

1 


AGE  HO. 
05/13/92 


I 

I 

I 

I 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  :  SUB-X  INCINERATOR 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0001 

LINE  DESCRIPTION  :  NATURAL  GAS  FEED  TO  LV-24  BURNER 
LIHE/EQUIPMENT  CONSIDERED  :  3»-NG-101-N-F,  PCV-06.  2«-NG'101-N-F.  FE-09,  Z^-NG-IOZ-H-F.  LV-24  BURNER 
DRAWING  OESIGNATION(S)  :  32-03-713-D  SHEET  1  OF  6,  REV  5,  7/23/91 


I 

LINE/ITEN 

1^001-1-1 

I 

COMMENTS: 


I 


IT  NOTES 


PROCESS  PARAMETER/ 

CONSEQ./ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

FLOW- NO 

LOSS  OF  SUPPLY 

LOW  PRESSURE  TRIP  ON  LINE, 
SHUTDOWN  OF  BURNER,  SCANNER 
INDICATES  BURNER  SHUTDOWN.  NO 
WASTE  FEED,  COMBUSTION  AIR 
CONTINUES  TO  FLOW. 

A 

ACTION:  NO  BACKUP  SUPPLY.  WHAT  KINO  OF  NOTIFICATION 

PROCEDURE  EXISTS  FROM  THE  PUBLIC  UTILITY  TO  RMA 
TO  DETERMINE  WHEN  MAINTENANCE  OR  OTHER  SHUTDOWNS 
NAY  OCCUR? 

Q.  QUESTION  HAS  COME  UP  IN  THE  PAST  AS  TO  WHAT  SORT  OF  HISTORY  DO  WE  HAVE  AT 
RMA  RELATING  TO  UTILITIES.  1)  ARE  THE  UTILITY  SUPPLIES  RELIABLE?  2)  WHAT 
SORT  OF  NOTIFICATION  PROCEDURES  EXIST  FOR  UTILITY  SHUTDOWN? 

NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  OPERATING  PROCEDURES  SHOULD  INCLIXIE  UTILITY  NOTIFICATION 
PROCEDURES,  IF  APPLICABLE,  FOR  APPROPRIATE  RESPONSE  BY  PLANT  PERSONNEL. 


INTERLOCKS  EXIST  BETWEEN  NATURAL  GAS  PRESSURE  INDICATOR 
AND  FLOW  OF  WASTE/AIR  TO  THE  FEED  NOZZLE.  INTERLOCK 
INTO  XV-26. 


I 

e 


A.  WESTON  HAZOP  SUMMARY  2/21/92  REPORT;  (1)  THERE  HAS  BEEN  TWO  SUPPLY 
INTERRUPTIONS  IN  APPROXIMATELY  5  YEARS.  (2)  EVEN  THOUGH  THE  SUPPLY  WILL 
REPORTEDLY  BE  "INTERRUPTABLE"  THERE  IS  A  BACKUP  SUPPLY  AGREEMENT  WHEREIN  THE 
CARRIER  AGREES  TO  PROVIDE  GAS  SHOULD  THE  SUPPLIER  INTERRUPT  THE  SUPPLY.  AN 
"INTERRUPTABLE''  SUPPLY  PROVIDES  FOR  FOUR  HOUR  NOTICE,  ALTHOUGH  ONE  HOUR  N01ICE 
IS  POSSIBLE. 


;asSSrsXXSSSSSKBXSXSSXXSSSSBSSSCSX33SSSSKSS3U«aCSSSSS«SX«£SBKCBBSBSXSSSSSS! 


■PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


1001-1-2  FLOW-NO  LINE  RUPTURE  RELEASE  OF  NATURAL  GAS  INTO  C 

AREA,  BLOCK  VALVES  CLOSE, 

POTENTIAL  RELEASE  OF  FLAMMABLE 
GAS. 


NTS:  MOST  LIKELY  AREA  FOR  RUPTURE  WOULD  BE  AT  FLEXIBLE 

CONNECTOR.  NAY  REQUIRE  OPERATOR  ACTION  TO  SHUT  OFF  CAS 
FLOW.  BUILDING  HAS  CEILING  VENTILATION  WHICH  SHOULD 
DISSIPATE  NATURAL  GAS  BUILDUP. 


ACTION:  (1)  ARE  COMBUSTIBLE  GAS  SENSORS 
BUIL0ING?(2)  SAFETY  CONTINGENCY 
INCLUDE  PROVISION  FOR  ACTION. 


AUDIT  NOTES: 

I 


COORDINATION  OF  CONTRACTORS  IS  NECESSARY.  RMA  SHOULD  BE  RESPONSIBLE  FOR 
AS-BUILTS  REFLECTING  THE  CHANGES  THROUGH  BASE  FACILITY  DRAWINGS. 


LOCATED  IN 
PLAN  SHOULD 


PAGE  HO. 
05/13/92 
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HAZARD  AND  OPERABILITY  STUDY 

-  HAZOP 

AUDIT  TRAIL  SUMMARY 

REPORT 

CA  HAZOP  VER  1. 

.3 

NOVENBER  5,  1992  HAZOP  REVIEW  SNELL  OIL  CONNENTS: 

REVISE  AUDIT  TRAIL  NOTES:  COORDINATION  OF  UNOERCROUND  INSTALLATIONS  IS 
NECESSARY.  RMA  SHOULD  BE  RESPONSIBLE  FOR  MAINTAINING  BASE  FACILITY  DRAWING 
AS-BUILTS  REFLECTING  CHANGES  IN  UNDERGROUND  UTILITIES  TO  MINIMIZE  LINE  RUPTURE 
POTENTIAL. 

NOTE:  HAZOP  TEAM.  BASED  UPON  THE  NOV. <91  REVIEW  MEETING.  WESTON  WAS  TO  CLARIFY 
SEVERAL  ISSUES  FOR  THIS  LINE  ITEM.  THE  FEB. >92  REPORT  DIO  NOT  ADDRESS  ANY 
ISSUES  DISCUSSED  IN  THE  NOV. >91 

MEETING. (EXAMPLE-NUMBER  AND  LOCATIONS  OF  SENSORS  NOT  IDENTIFIED) 

WESTON  HAZOP  SUMMARY  2/21/92  REPORT  (DYES.  AN  AREA  SENSOR  FOR  TOTAL 
HYDROCARBON  AND  AMMONIA  IS  TO  BE  INSTALLED  IN  THE  SOI  (2)  AGREED.  A 
CONTINGENCY  PLAN  WILL  BE  INCLUDED  IN  THE  HEALTH  AND  SAFETY  PLAN. 


SSSafcSSSSSSCVSSSesZSSSSSXSSSSXSSSSSSSSSSSaaXSSSXSSSSSSSSSSCSSSCSSSSSSSSSSSSSSZSSSXSSSSSSSXSSXSSSSSSBSSSSKBSSKBSSMSSSUSSSSSSXS 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0001-1-2  FLOW-NO  LINE  RUPTURE  RELEASE  OF  NATURAL  GAS  INTO  C 

AREA,  BLOCK  VALVES  CLOSE. 

POTENTIAL  RELEASE  OF  FLAMMABLE 
CAS. 


COMMENTS:  MOST  LIKELY  AREA  FOR  RUPTURE  WOULD  BE  AT  FLEXIBLE  ACTION:  (1)  ARE  COMBUSTIBLE  GAS  SENSORS  LOCATED  IN 

CONNECTOR.  MAY  REQUIRE  OPERATOR  ACTION  TO  SHUT  OFF  GAS  BUtL0ING?(2)  SAFETY  CONTINGENCY  PLAN  SHOULD 

FLOW.  BUILDING  HAS  CEILING  VENTILATION  WHICH  SHOULD  INCLUDE  PROVISION  FOR  ACTION. 

DISSIPATE  NATURAL  GAS  BUILDUP. 


AUDIT  NOTES:  NOTE:  HAZOP  TEAM;  NOT  ABLE  TO  VERIFY  P&ID  00-02-104  REV.  2  CHANGE,  NOT 

AVAILABLE  TO  HAZOP  TEAM. 


WESTON  HAZOP  SUMMARY  2/21/92  REPORT;  (1)  RMA  TO  PROVIDE  MINIMUM  22  PSIG  AT 
INTERFACE  SHOWN  ON  DRAWING  00-02-104  REV  2  (2)  T-THERMAL  TO  REGULATE  TO  10 
PSIG. 


«B»a«S«»S«SSXft3S3SSXSSaSSKSESSSSSSe=S=KS5XCS35SSSS  =  =  ==S====S:SS5SS 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0001-1-3  FLOW-NO  INADVERTENT  VALVE  CLOSURE,  FAILURE  TO  START  OR  SHUTDOWN  OF  B 

BLOCK  VALVES  STICKING,  SYSTEM. 

REGULATOR  FAILURES, 

INSTRUMENTATION  FAILURE. 

COMMENTS:  VALVES  FAIL  IN  SAFE  POSITION.  STARTUP/SHUTDOWN  ISSUE.  ACTION:  (1)  PROPER  LOCKOUT/TAG  OUT  PROCEDURES  SHOULD  BE 

INCLUDED  IN  TRAINING  AND  OM  MANUAL. (2)  LINES 
SHOULD  BE  COLOR  COOED. 


AUDIT  NOTES 


NOVEMBER  5.  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

EDIT  ACTION  ITEMS:  PROPER  WORK  PERMIT  PROCEDURES  SHOULD  BE  INCLUDED  IN 
TRAINING  AND  OSM  MANUAL.  LINES  SHOULD  BE  COLOR  COOED. 
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irAGE  NO. 


05/13/92 

I 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA_HAZ0P  VER  1.3 


UESTON  HAZOP  SUMMARY  2/21/92  REPORT:  (1)  AGREED.  THE  HEALTH  AND  SAFETY  PLAN 
WILL  INCLUDE  A  DESCRIPTION  OF  PROPER  LOCKOUT  AND  TAGOUT  PROCEDURES. (2)  AGREED. 
UESTON  WILL  COLOR  CODE  THE  NATURAL  GAS  LINE. 


MCE  MO.  4 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUNHARY  REPORT 
CA_HAZOP  VER  1.3 

COMMENTS:  OPERATING  PRESSURE  RANGE  IS  SET.  BUILDING  VENTILATION  ACTION:  INSTALL  LOW  FLOW  ALARM  OR  DEVIATION  ALARM  IN 

SHOULD  BE  ADEQUATE  TO  DISPERSE  NATURAL  GAS.  LINE.  COMBUSTIBLE  GAS  MONITORS  MAY/MAY  HOT  BE 

NECESSARY.  OM  OR  SAFETY  MANUAL  SHOULD  INCLUDE 
MONITORING  LINE. 

AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

EDIT  ACTION  ITEMS:  OtM  OR  SAFETY  MANUAL  SHOULD  INCLUDE  PERIODIC  MONITERING  OF 
LINE  FOR  COMBUSTIBLE  GAS  LEAKS. 

2/21/92  HESTON  REPORT,  PALL-Ofi  IS  INCLUDED 


■nauussuxaissasusnBBXssmBBBaHrcuasnsnaBBSxssxsasxs.2SsMSSsBnanUMnssBsusxu«ssnnscssBUKKmu«Basussscnsssssz 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0001-3-1 

FLOW-LESS 

LINE  LEAK  OR  PARTIAL  LINE 

BLOCKAGE 

LOW  PRESSURE  SWITCH  MAY  TRIP. 
RELEASE  OF  NATURAL  GAS  INTO 

BUILDING.  ULTIMATE  BURNER 
SHUTDOWN  DUE  TO  LOW  TEMPERATURE 
IN  SQI. 

C 

COMMENTS:  OPERATING  PRESSURE  RANGE  IS  SET.  BUILDING  VENTILATION  ACTION:  INSTALL  LOW  FLOW  ALARM  OR  DEVIATION  ALARM  IN 

SHOULD  BE  ADEQUATE  TO  DISPERSE  NATURAL  GAS.  LINE.  COMBUSTIBLE  CAS  MONITORS  MAY/MAY  HOT  BE 

NECESSARY.  O&M  OR  SAFETY  MANUAL  SHOULD  INCLUDE 
MONITORING  LINE. 

AUDIT  NOTES:  QUESTION  AS  TO  THE  SCOPE  OF  THE  OPERATOR  TRAINING.  TIMING  BEFORE  OPERATION 

COMMENCES  OF  OPERATOR  FAMILIARIZATION  WITH  SOFTWARE  PACKAGES  AND  OTHER  CONTROL 
OPERATIONS  IN  ADVANCE  OF  OPERATING  THE  INCINERATOR,  AND  WHETHER  IT  IS  BEING 
COORDINATED  AT  THIS  POINT  BETWEEN  WESTON,  T-THERMAL,  AND  RMA.  TRAINING  MAY  BE 
DICTATED  BY  CONTRACT  AWARD  TIMING  WITH  THE  ARMY. 

WESTON  2/21/92  REPORT,  O&M  MANUAL  WILL  ADDRESS  EMERGENCY  SHUTDOWNS  AND 
OPERATOR  TRAINING  WILL  BE  PROVIDED 


BBBXaBBSXBBBXXBXBSBBXSXXXXXXXXX: 


•bxxxxxbxxxxbxxxxxxxbbxxxxxbxbxbxbbxbbxbxxbxxxxxxxbxbbxxxbbbbbbbbbbsbbbxbbxbbbbxbbxbbbb 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0001-3-2  FLOW-LESS  LOSS  OF  UTILITY  PRESSURE  OPERATIONAL  PROBLEMS  A 

COMMENTS:  SEE  NO  FLOW  LOSS  OF  SUPPLY.  ACTION: 

NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  PROPER  PROCEDURES  SHOULD  BE  DEVELOPED  TO  IDENTIFY  SOURCE  TO 
NOTIFY  FOR  UTILITY  PROBLEMS  AND  ACTIONS  REQUIRED  TO  RESOLVE  PROBLEMS  IN  A 
TIMELY  MANNER. 


AUDIT  NOTES 
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PUSE  NO. 
i/13/»2 


HAZARD  AND  OPERABILITY  STUDY  •  N  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA  HAZOP  VER  1.3 


mi^HE/ITEN 


T0001-4-1 


AUDIT  NOTES: 


PROCESS  PARANETER/ 
GUIDE  WORD 


FLOU-AS  WELL  AS 


»  PROCESS  PARANETER/ 

NE/ITEN  GUIDE  WORD 


tuaavaassmssasaasattssBiiasaSKSBBBa&ssmsnsusBHUSSBmssKSMBSBSBSssamsBSvaMW 

CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


SEE  CONPOSITION. 


ACTION: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


FLOW-REVERSE  HOT  APPLICABLE 

INCINERATOR  CONBUSTION  AIR  PRESSURE  IS  LESS  THAN 
NATURAL  GAS  REGULATED  PRESSURE. 


IT  NOTES: 


^NE 

Ado 


NE/ITEN 
1-6-1 


NTS: 

NOTES: 


PROCESS  PARANETER/ 
GUIDE  WORD 


FLOW-OTHER  THAN 


:ssxB 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


ACTION: 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


'BBBBasBaBBBSSBXXSaSaaBBaSBSSBSXSSBBSSSSBBBSBBaBaxaBaBSBSBBBBBaSBBBBBBBSSBBBSSSSaasBXBBSBBBBBBSXI 


BBSBaBBBBBa 


I  PROCESS  PARANETER/ 

NE/ITEN  GUIDE  WORD 

T0001-7-1  PRESSURE -NO 

H^ONNENTS: 


POSSIBLE  CAUSES 
SEE  NO  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES 


PAGE  NO.  6 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

^IT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


•BBBBBBSBBBBI 

LINE/ITEN 

PROCESS  PARAFCTER/ 

GUIDE  WORD 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0001-8-1 

PRESSURE-MORE 

SEE  MORE  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0001-9-1 

PRESSURE-LESS 

SEE  LESS  FLOW 

COMMENTS: 

ACTION:  (1)  RMA  TO  PROVIDE  MINIMUM  OF  18  PSIG  NATURAL  GAS 
PRESSURE  AT  T-THERMAL  PIPE  SKID. (2)  T-THERMAL 

WILL  REGULATE  TO  10  PSIG. 

AUDIT  NOTES:  NOTE:  HAZOP  TEAM;  NOT  ABLE  TO  VERIFY  P&ID  00-02-104  REV.  2  CH;  WGE,  .OT 

AVAILABLE  TO  HAZOP  TEAM. 


UESTON  HAZOP  SUMMARY  2/21/92  REPORT;  (1>  RNA  TO  PROVIDE  MINIMUM  22  Pi (6  AT 
INTERFACE  SHOWN  ON  DRAWING  00-02-104  REV  2  (2)  T-THERMAL  TO  REGULATE  TO  10 
PSIG. 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0001-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BaBBBBBBSBSBBBSBBSBBBBBBBBSBBBBBBBBBSSSBBBBBBBSBBBSSSSSBSBBBSBSSBBBBBBBBBBBBBBBBBBBSBBBBSBBBBBBBBBBBSBSSSBBBBBSSBSBBB 


IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0001-11-1 

TEMPERATURE-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 
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HAZARD  AMO  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


ACTION: 


AUDIT  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


HE/ ITEM 

1-14-1  COMPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


jjpi 

^OMME 


PROPANE  ALSO  IN  THE  GAS  SUPPLY  UNSTABLE  BURNER  OPERATION,  CO 

EMISSIONS  AFFECTED.  ERRATIC 
CONTROL  OF  TEMPERATURE  IN 
INCINERATOR 


NTS:  MAY  NOT  BE  A  CREDIBLE  DEVIATION. 


ACTION:  (1)  IN  ADDITION  TO  SUPPLY  SOURCE.  DETERMINE 

WHETHER  COMPOSITION  MAY  CHANGE  IN  SUPPLY  FROM  THE 
UTILITY. 


»IT  NOTES: 


I 

mmw 

I 


WESTON  HAZOP  SUMMARY  2/21/92  REPORT;(1)  THE  QUALITY  OF  THE  NATURAL  GAS  SUPPLY 
IS  SUBJECTED  TO  SPECIFICAIONS  WHICH  WILL  BE  INCLUDED  IN  THE  SUPPLY  AGREEMENT 
UNDER  H.11  QUALITY 


PROCESS  PARAMETER/ 
GUIDE  WORD 


LINE/ITEM 
|^1-15-1  COMPOSITION-OTHER  THAN 
COMMENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


|dIT  NOTES: 

I 

I 


ACTION 


mu  NO. 
05/13/92 


HAZARD  AM)  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


■SSUMSaasSSHUMMnsSSSSSBSUSSSSnSSBSBSSSSSSSavsasSSSVSXSSSSCBSBSSSSSSSBUBSSSSBSSSSSSSBSSSSSSSMSSUSSBSSSSBUSSS 


LIHE/ITEN 

T0001-16-1 

COMMENTS: 


PROCESS  PARAMETER/ 
6UI0E  WORD 


STARTUP/SHUTDUN-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


VALVE  POSITIONS  NOT  CORRECT  OR  NO  STARTUP  SEQUENCE.  ALARM 
NO  GAS  PRESSURE  IN  LINE  DURING  MESSAGE  WILL  BE  DISPLAYED  TO 
STARTUP.  OPERATOR. 


ACTION:  (1)  PROCEDURES  SHOULD  BE  INCLUDED  IN  OlM 
AND  TRAINING  PROGRAM. 


AUDIT  NOTES:  NOTE:  HAZOP  TEAM;  UESTON  WAS  TO  PROVIDE  ADDITIONAL  DETAIL  ON  GAS  PRESSURE  AND 

START  UP  PROCEDURES  IN  THE  OEM  MANUAL.  UESTON  RESPONSES  DON'T  INDICATE  DETAILS 
FOR  MANUAL. 

UESTON  HAZOP  SUMMARY  2/21/92  REPORT;(1)  AGREED,  INCLUDED  IN  THE  OEM  MANUAL. 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  UORD 

T0001-16-2  STARTUP/SHUTDUN-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NORMAL  SHUTDOUN  •  NORMAL 
SHUTDOUN  PROCEDURES  ARE  NOT 
FOLLOWED  •  AUTOMATIC  SHUTDOUN 
PROCEDURE  IS  NOT  FOLLOWED  DUE 
TO  SOFTWARE  OR  OTHER  FAILURE. 


POSSIBLE  REDUCED  REFRACTORY 
LIFE.  IN  THE  EVENT  GAS  VALVES 
DO  NOT  CLOSE,  POTENTIAL  FOR 
EXPLOSION  DOWNSTREAM. 


COMMENTS: 


AUDIT  NOTES: 


ACTION:  (1)  SHUTDOWN  PROCEDURES  SHOULD  BE  INCLUDED  IN  OM 
MANUAL. (2)  OPERATOR  SHOULD  BE  ALERTED  IN  THE 
EVENT  THAT  VALVES  DO  NOT  CLOSE  PROPERLY. 


ACTION;  MAY  REQUIRE  OPERAIOR  ACTION  TO  MANUALLY  CLOSE  VALVES. 

NOTE:  HAZOP  TEAM;  WESTON  RESPONSE  SHOULD  DISCUSS  REFRACTORY  "CURE", PLUS  MORE 
ON  SHUTDOWN  PROCEDURES  IN  THE  OtM  MANUAL. 


WESTON  HAZOP  SUMMARY  2/21/92  REPORT;  (1)  AGREED,  THE  OSM  MANUAL  WILL  INCLUDE 
PROCEDURES  IN  THE  EVENT  OF  IMPROPER  VALVE  OPENINGS. (2)  AGREED,  OtM  MANUAL  WILL 
INCLUDE  MANUAL  ACTIONS  TO  ADDRESS  IMPROPER  OPENINGS 


PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHiXD 

T0001-17-1  EMERGENCY  SO-OTHER  THAN 

COMMENTS:  ESD  CAN  BE  TRIGGERED  BY  A  NUMBER  OF  EVENTS  INCLUDING  ACTION:  OPERATOR  TRAINING  AND  OM  MANUAL. 
HIGH  TEMPERATURE,  CO  MONITOR,  LOW  LEVEL  IN  QUENCH  TANK. 

BLOCK  VALVES  ON  GAS  LINE  SHOULD  CLOSE.  ONE  SHUTDOWN 
BUTTON  AT  BURNER,  ONE  IN  CONTROL  ROOM. 

AUDIT  NOTES:  QUESTION  AS  TO  THE  SCOPE  OF  THE  OPERATOR  TRAINING,  TIMING  BEFORE  OPERATION 
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NE/ITEN 
1-18-1 


HAZARD  AHO  OPERABILITY  STUDY  -  N  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA.HAZOP  VER  1.3 

COMMEMCES  OF  OPERATOR  FAMILIARIZATION  WITH  SOFTWARE  PACKAGES  AND  OTHER  CONTROL 
OPERATIONS  IN  ADVANCE  OF  OPERATING  THE  INCINERATOR.  AND  WHETHER  IT  IS  BEING 
COORDINATED  AT  THIS  POINT  BETWEEN  WESTON.  T-THERMAL.  AND  RNA.  TRAINING  NAY  BE 
DICTATED  BY  CONTRACT  AWARD  TIMING  WITH  THE  ARMY. 

WESTON  2/Z1/9Z  REPORT.  0(M  MANUAL  WILL  ADDRESS  EMERGENCY  SHUTDOWNS  AND 
OPERATOR  TRAINING  WILL  BE  PROVIDED 


■vssBsvssmtssaBMsrassmsmusssBssasssnsssBassaBsaassnsrausssB 


PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 


MAINTENANCE-OTHER  THAN 


CONSEQ./ 

LIKELIHOOD 


lllpMMENTS: 
||DIT  NOTES: 

^HE/ITEM 

7000M8-2 

I 


ACTION:  PERIODIC  INSPECTION  AND  MAINTENANCE  OF  LINE 

SHOULD  BE  INCLUDED  IN  OM  MANUAL.  PROPER  WORK 
PERMIT  PROCEDURES  SHOULD  ALSO  BE  INCLUDED. 

IS  THERE  A  PROCEDURE  FOR  CHECKING  AUTOMATIC  SHUTDOWN  AND  SAFETY  INTERLOCKS  ON 
A  PERIODIC  BASIS? 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


MAINTENANCE-OTHER  THAN  OPERATION  OF  INCINERATOR  LOSS  OF  CONTROL  ON  CAS  LINE.  B 

THROUGH  BYPASS  ON  VALVE  FCV09 
DURING  MAINTENANCE. 


rNTS:  INCINERATOR  SHOULD  NOT  BE  OPERATED  THROUGH  BYPASS.  ACTION:  BYPASS  AROUND  NATURAL  GAS  CONTROL  VALVE  FCV09  BE 

QUESTIONED  OR  ELIMINATED. 


AUDIT  NOTES: 

I 


WESTON  2/Z1/92  REPORT.  BY  PASS  REMAINS  BUT  WILL  BE  LOCKED  OUT  PER  THE  O&M 
MANUAL 


PAGE  MO.  10 

OS/13/92  HAZARD  AND  OPERABILITY  STUDY  -  N  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER 
LINE  Gf:  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPMENT  CONSIDERED 
DRAWING  DESIGNATION(S) 

:  INLET  TO  SQI  BURNER 
:  T0002 

:  PILOT  GAS  LINE 

:  3/4"-MG-104-H-F,  1/2“-HC-101-N-F.  1“-NG-104-N-F,  LV-24  GAS  PILOT 
:  32-03-713-0  SHEET  1  OF  6,  REV  5,  7/23/91 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ I TEN 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0002-1-1 

FLOW-NO 

COMFENTS: 

CAUSES  AND  CONSEQUENCES  OF 

DEVIATIONS  ARE  IDENTICAL  TO  ACTION: 

NATURAL  GAS  LINE  T0001.  NORMAL  OPERATION  IS  NO  FLOW. 

LINE  USED  ONLY  DURING  STARTUP. 

AUDIT  NOTES 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0002-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEN 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0002-3-1 

FLOW- LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 

i 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEN 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0002-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 


AUDIT  NOTES 


ACTION 


I 

I 
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HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
IHE/ITEN  GUIDE  WORD 


T0002-5-1  FLOW-REVERSE 
|».«HTS: 

AUtlT  MOTES: 


I 

I 

I 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


10002-6-1  FLOW-OTHER  THAN 
^COMMENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


asaaBaBBaaBaBSSBasaBaasaaaassa 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BBBBaBBBBSBBBBBBBBBBBBaBBBBBBBBBBBBSaBSBSBBSBSBXBSBaXBBBBBBBBBSBBSBBBSBBSSBBBBSSSBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBB 


PROCESS  PARAMETER/ 


LINE/ITEM 

GUIDE  WORD 

|o002-7-1 

PRESSURE-NO 

COMMENTS: 

PUDIT  NOTES: 

PROCESS  PARAMETER/ 

^INE/7TEN 

GUIDE  WORD 

^0002-8-1 

PRESSURE-MORE 

|C0NHENTS: 

POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES: 


BSBBSSBaSaSaBBBBBBBBBBBSBBBSBBBBSSSBBBBSSXSBBSBaBBBaSSBXSSSSBBBBBBBSBBBSSSBBBBBBBXSSSSBSBSBBBSBSBBBBBBSBSSBSSSBBBBBSSBBBSSSBB 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


I 

|cOMMEN 


T0002-9-1  PRESSURE -LESS 

ENTS: 

ijUDIT  KITES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


9Ut  NO.  12 
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LINE/ITEM 

MOCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0002-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

COMIENTS: 

ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

T0002-11-1 

COMMENTS: 

AUDIT  NOTES: 

TEMPERATURE -LESS 

NOT  APPLICABLE 

ACTION: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

T0002-12-1 

COMMENTS: 

COMPOSITION-MORE 

NOT  APPLICABLE 

ACTION: 

AUDIT  NOTES; 


IBBBSXSSSSBSBSBBBSSESSXBXBBBSSSZSSZBXBSSX: 


LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

T0002-13-1 

COMPOS IT ION- LESS 

NOT  APPLICABLE 

COMMENTS: 

AUDIT  NOTES: 

ACTION: 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

T0002-14-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


Moe  NO.  13 
.05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


lasmsMsaasnauamsussaasssssssaKSBasBSSssusussnumassmuszHssBzaBBnnsKBBMsuunBSUsssusBaBssssssunssuuu 


INE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

0002-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

||C0MMENTS: 
AUDIT  NOTES: 


ACTION: 


^Laaaai 


iBBBBaBaaaBBBaBBBBBBaaBBaaaaaaasaaaaBBBBaaBBaaasBBBBBsaaBBBBBaBBBBaBBBS BaaaaBaaaaaaaaaaaBaaaBaaaaBaaaaaaaaaaaaBaaaaa 


I  PROCESS  PARAMETER/ 

INE/ITEM  GUIDE  WORD 

T0002-16-1  ST ARTUP/SHUTDUN -OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NO  SHUTDOWN  OF  LINE  UPON  CONTINUED  FEED  OF  NATURAL  GAS 
FAILURE  OF  PILOT  TO  IGNITE.  TO  INCINERATOR.  CONSEQUENCES 

ARE  MINOR  BECAUSE  AMOUNT  OF  GAS 
INTRODUCED  IS  SMALL  COMPARED  TO 
AMOUNT  OF  AIR. 


■COMMENTS:  10-15  SECOND  TIME  ALLOWED  FOR  PILOT  TO  LIGHT.  AMOUNT  ACTION:  INCLUDE  IN  OBM  MANUAL  THAT  OPERATOR  CHECK  PROBLEM 
OF  GAS  WOULD  BE  BELOW  EXPLOSIVE  LIMIT.  IF  PILOT  DOES  NOT  IGNITE  IN  TWO  OR  THREE  TRIES. 

lUDlT  NOTES:  WESTON  HAZOP  SUMMARY  2/21/92  REPORT;  AGREED.  BUT  THE  OBM  MANUAL  WILL  DIRECT 

'  THAT  AN  INSPECTION  OCCUR  AFTER  TWO  FAILED  ATTEMPTS. 


xaBsxssssBBssssaaasssBssaassBBsBassBsaaBaaaBaBSBBssBssBrsBBBasxaBEBSBBBSSBBsaaBBs 


PROCESS  PARAMETER/ 
, INE/ITEM  GUIDE  WORD 


LINE/ITEM  guide  WORD  POSSIBLE  CAUSES 

|0002-1M  EMCGY  SHUTDOWN-OTHER  THAN  NOT  APPLICABLE 

'comments: 

LdIT  NOTES: 


(iNE/ 

B0002 

COMMI 

|u>IT 

LINE/ 

^0002 

|C0MMI 

|u>lT 


■  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


0002-18-1  MAINTENANCE-OTHER  THAN 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


INCORRECT  SETTING  ON.  PILOT  FOR  PILOT  DOES  NOT  LIGHT  PROPERLY. 
FUEL-AIR  MIXTURE 


[COMMENTS:  SHOULD  NOT  REQUIRE  EXCESSIVE  ATTENTION.  T-THERMAL  ACTION: 

DRAWING  1-03-194-B,  REV.  1,  5/27/91  SHOWS  FUEL/AIR 
MIXING  IN  PILOT. 


IT  NOTES:  RESPONSE;  WESTON  11/5/91  REPORT;  AGREED  THAT  O&M  MANUAL  TO  INCLUDE 

INSTRUCTIONS  ON  PILOT  LIGHTING. 

NOTE;  NOT  VERIFIED  BY  HAZOP  TEAM 
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PROCESS  PARAMETER/ 
LINE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0002-18-2  MAINTENANCE-OTHER  THAN  SPARK  PLUG  FAILS  TO  SPARK  REQUIRES  MAINTENANCE  AND  A 

POSSIBLE  REPLACEMENT  OF  SPARK 
PLUG. 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


HAZOP  STUDY  IDENTIFIER  :  SOI  AIR  INLET 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0003 

LINE  DESCRIPTION  :  COMBUSTION  AIR  TO  BURNER 

LINE/EOUIPMENT  CONSIDERED  :  18«-AP-105-N-C,  U“-AP-105-N-C.  LV-24  BURNER,  B-201A  BLOWER,  1/2"-AP-109-N-F,  1 

1/2“-AP-110-N-C 

DRAWING  DESIGNATION(S)  :  32-03-713-0,  SHEET  1  OF  6,  REV  5,  7/23/91 


aaBaBaaaaaasaaaaaBaaaaaaaaBaBaaaBaaBBaaaaaaaaaasaaaaaaaaaaaaaaBaaasaaaaasaaaaaaBBaaaaaaaaaaBaaaaBBaBaaaaaaaaaaBBaaaaBaaaaaBaaa 

PROCESS  PAR  ETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


10003-1-1  FLOW-NO  BLOWER  FAILURE  NO  AIR  TO  BURNER,  BURNER  GOES  B 

OUT,  SYSTEM  SHUTDOWN,  POSSIBLE 
BACKUP  OF  HEAT. 

COMMENTS:  EMERGENCY  BLOWER  IS  AVAILABLE  TO  PREVENT  BURNUP  OF  ACTION:  (DENSURE  ROUTINE  MAINTENANCE  ON  BLCNXR  - 

INCINERATOR.  COMPLETE  SPARE  BLOWER  MAY  BE  AVAILABLE.  CRITICAL  ITEM,  INCLUDING  BEARING  TEMPERATURE, 

OTHER  PREDICTIVE  MAINTENANCE  MONITORING. (2) 
CONSIDER  VIBRATION  MONITORIG 

AUDIT  NOTES:  NOTE:  HAZOP  TEAM,  ACCORDING  TO  NOV. '91  MEETING,  WESTON  WAS  TO  REVIEW  NEED  FOR 

SPARE  PARTS  AND  DELIVERY  TIME.  ADDITIONALLY,  BLOWER  MOTOR  IS  SUPPLIED  WITH 
TEMPERATURE  SENSOR,  T-THERMAL  BLOWER  BEARINGS  ARE  NOT  TEMPERATURE  MONITORED, 

WESTON  TO  FOLLOWUP  BASED  UPON  NOV. <91  MEETING. 

HESTON  HAZOP  SUMMARY  11/5/91  REPORT;  BEARING  TEMPERATURE  AND  BLOWER  VIBRATIONS 
WILL  BE  MONITORED. 


RESPONSE:  WESTON  2/21/92  REPORT,  (l)AGREEO,  ROUTINE  MAINTENANCE  WILL  BE 
INCLUDED  IN  THE  O&M  NANUAL(2)  MONITORING  BEARING  TEMPERATURE  AND  BLOWER 
VIBRATION  WILL  BE  ADDRESSED  LATER. 


MCE  NO.  IS 
05/13/92 


HA2AR0  AND  OPERABILITY  STUDY  •  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HHasaai 


ASMsmMSKXSSsssMSSUsasnnKasxssvssMBsxwcxsssassassaaaxsssssssssBssssssBBSBsssssBssKsnsmsssssSBBSSsssasssssmssusss 


INE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

0003-1-2 

FLOW-NO 

LINE  RUPTURE,  BLOCKED  INLET 

SHUTDOWN  OF  SYSTEM.  POSSIBLE 

B 

FILTER.  FAILURE  OF  XV-17. 


OVERHEATING  OF  BURNER  PARTS. 
EMERGENCY  BLOWER  STARTUP. 


COMMENTS:  SEE  LESS  FLOW  ACTION  ITEM  FOR  FAILURE  OF  XV-17. 


ACTION:  (1)  INLET  FILTER  SHOULD  BE  PROPERLY 

MAINTAINED. (2)  RECOMMEND  INSTALLATION  OF  PRESSURE 
GAUGE  ON  INLET. 


AUDIT  NOTES:  NOTE:  NA20P  TEAM;  (1)  INLET  FILTER  IS  CHECKED  DAILY  PER  OEM  PLAN.(2>  NOV. *91 

■  MEETING  NOTES,  VALVE  WILL  CLOSE  AUTOMATICALLY  WHEN  SOI  GOES  DOWN. 

*  RESPONSE:  WESTON  11/5/91  REPORT,  (1)  COVERED  IN  O&M  PLAN  (2)  NO 

RESPONSE:  WESTON  2/21/92  REPORT,  (1)  AGREED.  FILTER  INSPECTION  WILL  BE 

I  INCLUDED  IN  THE  OEM  MANUAL  (2)  AS  AGREED,  THE  EXISTING  EQUIPMENT  WILL  PROVIDE 

ADEQUATE  WARNING. 


BaBBBaBaBaBaaasBBBBBSSBaaBBssaaBxBxasaasssaBasBsxBsaBBBaxsBBssassaBasBaassBBBBB&aBBsaBBBBaBBBSBBBBBBBBBBaBBBsaaasBBBaBB 


PROCESS  PARAMETER/ 


CONSEO./ 


INE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

0003-2-1 

FLOW-MORE 

FAILURE  OF  FLOW  CONTROL  VALVE 
FCV-16 

EXCESS  AIR  IN  INCINERATOR, 
POSSIBLE  LOW  TEMPERATURE 

SHUTDOWN 


COMMENTS:  EXCESS  AIR  IN  INCINERATOR  IS  PREFERRED  SAFE  CONDITION  ACTION: 
luDIT  NOTES: 


||»IT 

AINE/ITEM 
|d003-3-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FLOW- LESS 


CLOGGED  INLET  FILTER,  BLOWER 
MALFUNCTION.  PIPELINE  LEAK. 
IMPROPER  VALVE  POSITIONING 


llcOMMEN 


IMPROPER  OPERATION  OF 
INCINERATOR  DUE  TO  RICH 
FUEL/AIR  MIXTURE,  LOW  OXYGEN 
AND  NIGH  CO  IN  EXHAUST, 
POTENTIAL  EXPLOSIVE  MIXTURE 
FORMED  IN  INCINERATOR 


ACTION:  (1)  DEVIATION  ALARM  ON  LOU  AIR  FLOW  RATE  SET 

POINT  SHOULD  BE  ADDED  (FIT-16). (2)  NEED  SHUTDOWN 
INTERLOCK. 


»n  NOTES: 


RESPONSE:  WESTON  11/5/91  REPORT,  (1)  INTERLOCK  CHANCE  INCORPORATED  (2)  AGREED 
RESPONSE:  WESTON  2/21/92  REPORT,  (1)  INCORPORATED  AS  FSD-16  ON  REV.  7  OF  THE 
PtID  (2)  AGREED,  INTERLOCK  67  NAS  BEEN  PROVIDED  ON  REV  7  OF  THRE  PCIO. 
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PROCESS  PARAMETER/ 


CONSEO./ 


LIHE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0003-4-1 

FLOU-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BsssssasaassssssssasassaassaBssaassssassBacs 

POSSIBLE  CAUSES 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0003-5-1 

FLOW- REVERSE 

NOT  APPLICABLE 

COMMENTS:  BACKUP  BLOWER  IS  UNDER 

SEPARATE  POWER  SOURCE 

ACTION; 

AUDIT  NOTES: 

wmnsMssssassssssassassassssss; 

ss«B83aaa«aaa8aaaaaaBaaBaaaaaaaaaaBaaaaaBaBaBaBaaBB8BBBaBaaaBBBBBBBBasBBBBSBS8BBBBBSBBBSSBBSS 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0003-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0003-7-1 

PRESSURE -NO 

BLOWER  NOT  OPERATING, 

CLOGGED 

SAME  AS  NO  FLOW 

INLET  FILTER 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


MGE  NO.  17 
.05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


0003-S*1  PRESSURE-MORE 


Mne/1 

^W03-l 

||caNNEI 


AUDIT  NOTES: 


L 


■  PROCESS  PARAMETER/ 

IlNE/ITEM  GUIDE  WORD 

T0003-9-1  PRESSURE -LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


scMsanssaMvs 

CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PLUGGED  STRAINER 


INCREASED  VACUUM  IN  DAY  TANK 
VENT  LINES 


COMMENTS:  DAY  TANKS  INCLUDE  SEAL  DRIP  LEGS  AND  CONSERVATION  VENTS  ACTION:  DEVIATION  ALARM  FROM  FIT-016  INTO  DAY  TANK  SHUT 
I  TO  PREVENT  DAMAGE  OFF  VALVE  XV-17A  SHOULD  BE  ADDED 

IlDIT  NOTES:  NOTE:  HAZOP  TEAM,  POTENTIAL  CONFLICT,  SUCTION  SIDE  OF  BLOWER  USED  TO  VENT  DAY 

TANK.  TANKS  HAVE  A  VACUUM  BLEEDER.  MEETING  NOTES,  11/5/91,  PLUGGING  OF  17A 
I  PLUS  BLOCK  VALVE  CLOSED  IS  A  DOUBLE  FAILURE,  NOT  PART  OF  HAZOP  STUDY. 

RESPONSE :UESTON  11/5/91  REPORT, DEVI AT  ION  ALARM  WILL  NOT  SOLVE  THIS  PROBLEM. 

RESPONSE:  HESTON  2/21/92  REPORT,  THE  TANK  IS  DESIGNED  WITH  A  VACUUM  BREAK. 


^  PROCESS  PARAMETER/ 

LINE/ITEN  GUIDE  WORD 


03-10-1  TEMPERATURE-MORE 


LINE/r 
!«»• 
l^OHMEI 
lUpiT  I 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NIGH  AMBIENT  TEMPERATURE  INSUFFICIENT  OXYGEN  TO  B 

INCINERATOR,  NIGH  CO  IN  EXHAUST 


ACTION:  CONSIDER  ADDING  TEMPERATURE  COMPENSATION 
INSTRUMENTATION  TO  CORRECT  AIR  FLOW  RATE. 


IT  NOTES:  HAZOP  TEAM:  MEETINGS  NOTES  FROM  NOV. *91  MEETING,  COMPENSATED  BY  02  TREND  IN 

INCINERATOR. 


RESPONSE:  HESTON  11/5/91  REPORT;  NO,  CORRECTION  IS  BUILT  INTO  THE  INCINERATOR 
SYSTEM  DESIGN  (AIC-30}. 

2/21/92  REPORT  STATES  SAME  REPONSE. 
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SUnMSSUaSSaSSSSSBSSUSasnsSSmSSSSSSSSSSSSSSSBSSSSSSXSSSSSSSSSSSSSSCSBBBBSSBSSSSSSSSSSSSSSSSMSSSSSSSSSSSSSSBSSSSSSSSSSffSS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0003-11-1 

TEMPERATURE -LESS 

LOU  AMBIENT  TEMPERATURE 

COMMENTS: 

ACTION: 

SAME  AS  MORE  TEMPERATURE 

AUDIT  NOTES: 

(S8BBSBBBSBBBSSSBSBBS8BBSBBSBBBBSSBBBBSBBBBS1 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0003-12-1 

COMPOSITION -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BaBBBSSSB&BSSSBSSSSBBSSXBXSSSSSSSSSSSSSXSSSSBXSBSSSBSSSSBSSSBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0003-13-1 

COMPOS IT ION -LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

S«XS«BXXSXXXSSXXXXXX8XBXXBBSXasXXXXXSXXXXXXXXBXXXBSXSBXSBBXBXXX8XXXXXXXXBBBBSBBXBBBBB8XXX8BBBSXXBXXBXBBXXXX88XBXXBXXX8X8XBBBSX 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0003-14-1 

COMPOSITION-AS  WELL  AS 

VAPORS  FROM  DAY  TANKS 

COMMENTS: 

ACTION:  SAMPLING  SHOULD  BE  DONE  DURING  INITIAL  PLANT 

OPERATION  TO  DETERMINE  AMOUNT  OF  OFF  CASING  FROM 
DAY  TANKS 

AUDIT  NOTES:  NOTE:  HAZOP  TEAM  MEETING  NOTES  (11/91)  DURING  INITIAL  PHASE,  MONITORING  OF 

VAPOR  QUALITY  AND  AMOUNT  OF  OFF-GASING  SHOULD  BE  CONSIDERED. 

RESPONSE:  WESTON  11/5/91  REPORT,  AGREED 

RESPONSE:  WESTON  2/21 /9Z  REPORT,  TANKS  NOW  OUTSIDE,  BUT  WE  AGREE  THAT  QUALITY 
AND  QUANTITY  OF  VAPORS  WILL  BE  SCREENED  AT  START-UP  WITH  AN  Hnu  AND  OVA 
MONITOR.  IF  READINGS  INDICATE  DETECTABLE  EMISSIONS  OF  ORGANICS  THE  FUTHER 
ANALYSIS  WILL  BE  PERFORMED. 


MO.  19 
05/13/92 


Itme  I 
05/13 

I 

lINE/l 

^OHNEI 
ftoiT  I 


HAZARD  AMO  OPERABILITY  BTUDY  •  M  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  NA20P  VER  1.3 


iSMVsaauswssMvnMswsassssssMsssssBSBSsssmBBsmssBsavaaamsmasssmsssscBSKSBsmsBSSssKBSssssssBSSBSsssnsmsssa 


PROCESS  PARAMETER/ 
IINE/ITEN  GUIDE  WORD 


15-1  COMPOSITION-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


HOT  APPLICABLE 


ACTION: 


NOTES: 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB* 


l^NE/ITEH 
T0003- 

isMME 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


COS  ./ 

LIKELIHOOD 


T0003-16-1  STARTUP/SHUTDUN-OTHER  THAN 


IMPROPER  OPERATION  OF  EITHER  INSUFFICIENT  COMBUSTION  AIR 
XV-17  OR  FCV-16  FLOW 


ACTION:  BACKUP  POWER  SYSTEM  SHOULD  BE  PERIODICALLY 

CHECKED  FOR  OPERABILITY.  SUGGEST  THAT  LOW -^,RE 
LIMIT  SWITCH  OF  FCV-16  I  30  XV-17  BE  PART  OF 
PERMISSIVES. 


AUDIT  NOTES:  T-THERMAL  TO  ADVISE  MAXIMUM  TIME  FOR  BACKUP  BLOWER  TO  SUPPLY  BACKUP  AIR  TO 

■  INCINERATOR. 


1“ 


■■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


INE/ITEH 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


b003-17-1  EMERGENCY  SO-OTHER  THAN 


FAILURE  OF  XV-17  TO  MAKE 
SWITCHOVER 


NO  EMERGENCY  AIR  TO 
INCINERATOR,  POSSIBLE 
OVERHEATING  OF  BURNER/EXPANSION 
JOINTS/WASTE  INJECTORS. 


l^OMMEN 


ACTION:  (1)  CONTINGENCY  PLAN  FOR  STARTING  EMERGENCY  AIR 
BLOWER  B-201B  FROM  NORMAL  POWER  SUPPLY  ON  OTHER 
THAN  LOSS  OF  POWER  CONDITION. (2)INCLUDE  ALARM 
POSITION  OF  XV-17 


}IT  NOTES:  NOTE:  HAZOP  TEAM;  INCORPORATED  INTO  DESIGN  (CONTINGENCY  PLAN)  DRAWINGS  BEING 

REVISED 


RESPONSE:  WESTON  11/5/91  REPORT  (1)  YES  (2)  ALARM  HAS  BEEN  INCLUDED. 
RESPONSE:  HESTON  2/21/922  REPORT.  (I)AGREEO  A  CONTINGENCY  PLAN  FOR  OPERATING 
EMERGENCY  BLOWER. (2)  ALARM  HAS  BEEN  INCLUDED  IN  REV.8  OF  THE  PtID. 
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PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

T0003-18-1  MAINTENANCE-OTHER  THAN 

COMMENTS: 

AUDIT  NOTES: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


HAZOP  STUDY  IDENTIFIER  :  INTAKE  AIR  TO  INCINERATOR 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0004 

LINE  DESCRIPTION  :  EMERGENCY  AIR  BLOUER 
LINE/EQUIPMENT  CONSIDERED  :  6»-AP-107-N-C,  B-201B  EMERGENCY  AIR  BLOUER 
DRAWING  DESIGNATION(S)  :  32-03-713D  SHEET  1  OF  6.  REV  5.  7/23/91 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T000«-1-1  FLOW-NO 


BLOWER  MALFUNCTION  OR  DIESEL 
GENERATOR  NOT  IN  OPERATION  TO 
POWER  BLOWER,  CLOGGED  INLET 
FILTER 


NO  COOLING  OF  INCINERATOR, 
POSSIBLE  OVERHEATING  OF 
MATERIALS 


B 


COMMENTS:  DOUBLE  FAILURE 


ACTION:  (DTESTING  OF  GENERATOR  AND  BLOWER  SHOULD  BE  PART 
OF  OSM  MANUAL. 


AUDIT  NOTES:  RESPONSE:  WESTON  2/21/92  REPORT;  AGREED,  ONCE  WEEK  ROUTINE  IS  SPECIFIED  IN  THE 

OSM  MANUAL. 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


70004-1-2  FLOW-NO 


COMMENTS: 


LINKAGE  BETWEEN  COMBUSTION  AIR 
AND  EMERGENCY  AIR  BLOWER  LINE 
VALVES  BROKEN  (INADVERTENT 
VALVE  XV-17  CLOSURE),  OR  LINE 
RUPTURE. 


NO  CWLING  OF  INCINERATOR  WHEN 
DESIRED  UNDER  SHUTDOWN  OR 
EMERGENCY  SITUATIONS.  POSSIBLE 
OVERHEATING  OF  BURNER/EXPANSION 
JOINT/WASTE  NOZZLES 


B 


ACTION:  SEE  ITEM  1-1. 


AUDIT  NOTES: 


iLkGf 


NO.  21 
05/13/92 


I 

E 

■CCMMEI 
%DIT  I 


HAZARD  AND  OPERABILITY  STUDY  -  M  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA  NAZOP  VER  1.3 


BnanasaBanussssnaBsmaBsaBBSBssssasBBssaassuaaamBUBBsmaaBsmamsmsmssaaBBaasraunBBSBaBSBSBWwsunrasBaBSS 


PROCESS  PARANETER/ 
INE/ITEN  GUIDE  WORD 


2-1  PLOW-NORE 
NTS: 

NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE. 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOB 


ACTION: 


aaaaaaaaaBBaBBaaaaaaaaaBBaaBBaBaaaaaaaBBaaBBaBaaaaaaaBaBBBBBaBaa 


BaBBBBaaBBBaaBaaaaaBBBaBBaaaaBa 


t  PROCESS  PARANETER/ 

NE/ITEN  GUIDE  WORD 

TOOOA-3-1  FLOU-LECS 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


INLET  FILTER  CLOGGED,  LINE  SEE  NO  FLOW  CONSEQUENCES  B 

LEAK,  PARTIAL  OPENING  OF  VALVE. 

ACTION: 


^^naaaaai 


L INE/ITEN 


laaaaaaaaaBaaaBBaBaaaBBaBBaBaBsaaBSBaBBBBaaBaBBaaaaaasBaaaBasaBBBBBBBaaaBBBBaBBBBBaBBasBaBBBBaBBaBBBBBBBBBBaaaa 


PROCESS  PARANETER/ 
GUIDE  UORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FLOU-AS  WELL  AS 


NOT  APPLICABLE 


CONNENTS: 


ACTION: 


laaaaaaaaaaaaaaaaaaaaaaaaaa 


mut/ 

^MOA 


K/ITEN 
5-1 


PROCESS  PARANETER/ 
GUIDE  UORD 


FLOU-REVERSE 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


FAILURE  OF  VALVE  XV-17  LINKAGE  INSUFFICIENT  CONBUSTION  AIR 
CAUSES  BACKFLOW  INTO  LINE.  INTO  INCINERATOR,  BACKFLOW  FRON 

CONBUSTION  AIR  INTO  ENERGENCY 
AIR  LINE. 


NTS:  DEVIATION  LOU  FLOW  INDICATOR  SHOULD  DETECT. 
NOTES: 


ACTION 


put  HO.  22 

0S/t3/92  HAZARD  AND  OPERABILITY  STUDY  -  HAZOP 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LIHE/ITEN 

taasunusnBsanaasBBn 

PROCESS  PARAMETER/ 

GUIDE  UORO 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

aaaaaaaaaaaaaaaaaaaaaaaaaas 

CONSEQ./ 

LIKELIHOOD 

T0004-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMNEHTS: 

ACTION: 

AUDIT  HOTES: 

LIHE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  UORO 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0004-7-1 

PRESSURE-NO 

SEE  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  HOTES: 

LIHE/ITEN 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T00(M-8-1 

PRESSURE -MORE 

NOT  applicable 

COMNEHTS: 

ACTION: 

AUDIT  HOTES: 

Lia/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0004-9-1 

PRESSURE -LESS 

SEE  LESS  FLOW 

COMMENTS: 

ACTION: 

AUDIT  HOTES: 

saaaaasaaaaaasaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaxaaaaaaaaaaaaaaaxaaaaaaaaaaaai 

txaaaxxaaaaaaaxaxaxxxaaxaaax 

LIHE/ITEN 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0004-10-1 

TEMPERATURE-MORE 

NOT  APPLICABLE 

COMNEHTS 


ACTION 


M6K  M. 
||S/13/92 


HAZARD  AMD  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUHMARY  REPORT 
CA  HAZOP  VER  1.3 


jHE/lTEN 

tOOOA-IM 


I 

TO 

pONNEI 

AUDIT  NOTES: 


PROCESS  PARAMETER/ 
OUIDE  WORD 


TEMPERATURE-LESS 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLt  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


:NTS: 


ACTION: 


■MMSttMaBmaBBsmsssmBSBBssssaaBsssMsa 


E/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


-1Z-1 
NTS: 

IT  NOTES: 


^004- 
loMMEI 

r 

I 

LINE/ITEM 


COMPOSITION-MORE 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BasaaBBBBBBBBBaaBaBSaaSaaSSSaBBBBSSSSaBSBBSSBSBBSBBBSBBBBSBBBBBBBBBBBBBBBSBBSBBBBSaBasSSBBSBSBBBBaaBBaBBBBBBBS 


PROCESS  PARAMETER/ 
GUIDE  WORD 


L-13-1 
COMMENTS: 
>1T  NOTES: 


j||N4- 

COM 

I 

r~ 

E 

IpMEl 

n>!T  I 


COMPOSITION-LESS 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BBaBBBBBBaBBBBBBaaaa 


/ITEM 

14-1 

NTS: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


COMPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BSSSBSSSSSSaBSBBBBBBBBaSSBSasBBBSSaBSBBSBBaBSBBBBSBaBSaBBBBaBBaSBBBBBaBBBBBaaSBaBBBBBBSSBBa 


T0004 

|b« 


l/ITEM 
T0004-15-1 
ENTS: 
AUDIT  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


COMPOSITION-OTHER  THAN 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION 


MCE  NO.  24 
05/13/92 


NAZARO  AND  OPERABILITY  STUDY  •  H  A  2  0  P 
AUDIT  TRAIL  SUNHARY  REPORT 
CA  HAZOP  VER  1.3 


smsussmssssnssaassasBsmsssssBssBsssssssKasBBsssassassasBssxsftsBSKssssasxss 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0004-16-1  STARTUP/SNUTOtM-OTHER  THAN  NOT  APPLICABLE. 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0004-17-1 

EMERGENCY  SO-OTHER  THAN 

FAILURE  TO  START  BLOWER.  MOTOR 
FAILURE,  FAILURE  OF  EMERGENCY 
ELECTRICAL  SYSTEM.  CLOGGED  AIR 
FILTER,  IMPROPER  VALVE  (XV-17) 
OPERATION 

SEE  NO  FLOW 

B 

COMMENTS:  ENSURE  THAT  SLOWER  CAN  BE  USED  AT  TIMES  OTHER  THAN  ACTION:  CONSIDER  SWITCH  GEAR  TO  AVOID  REQUIREMENT  OF 

STRICTLY  FOR  POWER  FAILURES  IN  THE  EVENT  THAT  MAIN  EMERGENCY  POWER  SYSTEM  TO  START  BLOWER. 

BLOWER  MALFUNCTIONS  OTHER  THAN  POWER  FAILURE. 

AUDIT  NOTES:  NOTE:  ENSURE  THAT  BLOWER  CAN  BE  USED  AT  TIMES  OTHER  THAN  STRICKLY  FOR  POWER 

FAILURES  IN  THE  EVENT  THAT  MAIN  BLOWER  MALFUNCTIONS  OTHER  THAN  POWER  FAILURE. 

HAZOP  TEAM:  MEETING  NOTES  11/91,  INCORPORATED  INTO  THE  DESIGN,  PUT  INTO  OTHER 
POWER  SYSTEMS  OR  FEEDS.  WILL  HAVE  A  M.O.A  TO  SWITCH 

RESPONSE:  WESTON  11/5/91  REPORT;  AGREED. 

RESPONSE;  WESTON  2/21/92  REPORT,  AGREED  ON/OFF  AUTO  SWITCHES  ON  EACH  MOTOR 
WILL  ALLOW  THIS  TYPE  OF  TEST. 


SBaBBBBBBBBBBBBBBaBBBBBBBBBBBaBBBBBBBBSBBBBSXBXaaBBBBBBSBSSBSSXSa 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0004-18-1  MAINTENANCE-OTHER  THAN 


SEE  NO  FLOW  AND  EMERGENCY 
SHUTDOWN. 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


■MCC  no.  25 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


NAZOP  STUDY  IDENTIFIER  ;  INLET  TO  SUB-X  INCINERATOR 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0005 

LINE  DESCRIPTION  :  COMBUSTION  AIR  TO  NOZZLE 

LINE/EQUIPMENT  CONSIDERED  :  10»-AP-107-N-C,  8»-AP-10a-N-C,  8«-AP-107-N-C,  WASTE  COMBUSTION  AIR  BUSTLE 
DRAWING  OESIGNATION(S)  :  32-03-7130  SHEET  1  Of  6.  REV  5.  7/23/91 


PROCESS  PARAMETER/ 
IINE/ITEH  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


-1-1  FLOW-NO 


FAILURE  OF  COMBUSTION  AIR  IMPROPER  COMBUSTION  OF  WASTE, 
BLOWER,  LINE  RUPTURE,  CONTROL  POSSIBLE  HIGH  CO/LOW  STACK  02 
VALVE  FAILURE  AND  SYSTEM  SHUTDOWN. 


ACTION:  RECOMMEND  INSTALLATION  OF  DEVIATION  ALARM  ON 
LINE. 


NTS:  TEMPERATURE  IN  INCINERATOR  WILL  DROP  UNDER  NO  FLOW 
CONDITIONS,  WASTE  WILL  STILL  FLOW  TO  INCINERATOR. 

IT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  AIR  FLOW  INSTRUMENT  FIT  30. 


RESPONSE:  WESTON  11/5/91  REPORT,  ALARM  HAS  BEEN  INCLUDED. 

RESPONSE:  WESTON  2/21/92  REPORT,  ALARM  INCLUDED  AS  FSD-16  AND  INTERLOCK  67  ON 
REV.  7  OF  THE  P&IO 


NE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


T0005-2-1  FLOW-MORE 


FAILURE  OF  CONTROL  VALVE  IN  INCREASED  AIR  TO  WASTE  NOZZLES,  A 

COMBUSTION  AIR  LINE  TO  BURNER  DETECTION  THROUGH  FLOW 

TRANSMITTOR 


COMMENTS: 


IT  NOTES: 


ACTION: 


NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 
ACTION  ITEMS:  SEE  TOOOS-1-1 


NE/ITEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOCO 


T0005-3-1  FLOW- LESS 


SEE  NO  FLOW 


ACTION: 


IT  NOTES 


PAOE  HO.  26 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMTER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0005-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMCNTS: 

ACTION: 

AUDIT  NOTES: 

WBnaBnusBsasBBaauBaannBsnsscuanszaanxaaassuaaassnuKBasKsaraauBBnncBBmBSBsssBSBBsunsBumsnssssamrass 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOX 

T0005-S-1 

FLOW- REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

•Msasasaass] 

LINE/ITEH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

saaaaaaaaasaaaaaaaaasaaaaasa 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

tOOOS-6-1 

FLOW- OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

* 

bbbbbbbbbbbbbbbbssbssssbbbbbbssbbsssxsbxbsbbbsbbbssbbbsxsbbsssssssssbsbbbbsbsbsebbbbbbbbbbbbbbbbsbbbbbbsbbbssbbsbbbbbbbbbbbbbs 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


TOOOS-7-1  PRESSURE-NO  SEE  NO  FLOW 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


BBBBBSBSBBBXXBBXXXXBBXBBBXXXXXXXSXXXXSXXXXXBaBBBXXXEXSXXXBXSXSXXBSBXSBBSBBBXBBBBBBBBBBBXXBBXBBBBXBBBBBBXBSSBBBBBBBBBBBBX 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0005-8-1 

PRESSURE-MORE 

SEE  MORE  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


pA6E  NO.  27 
K/13/92 


^A6E  I 

W/13, 

Ine/i 

c. 

r" 


HAZARO  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


insaannasBnsBnas«»BBasamuswnass«ns>sn«xxHSsxamzazass«UBBBmBsaaBBSBBaBB*aussmsBsaB»sHx»»BBKB 


PROCESS  PARAMETER/ 
INE/ITEN  GUIDE  WORD 


•9*1  PRESSURE -LESS 


IT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


SEE  LESS  FLOW 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


B  PROCESS  PARAMETER/ 

IINE/ITEM  GUIDE  WORD 


HQMMEI 
%>IT  I 

fc:' 


-10-1  TEMPERATURE -MORE 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  UORD 


)IT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


SEE  COMMENTS  UNDER  TEMPERATURE 
FOR  LINE  T0003 

ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


T0005-11-1  TEMPERATURE- LESS 


SEE  COMMENTS  UNDER  TEMPERATURE 
FOR  LINE  T0003 

ACTION; 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


BSBBBBSSBSSBSBSSBSSSBBBBBSSSSSSXSSSSSBBBSSBSBXBSSSasssBBSXBBSSBBBSSBBBBBSSSXBBBBBBSBSESSBSBSBBBBBSSBSBSSBBBBBBBBBBSBB 


V  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


M2-1  COMPOSITION-MORE 


NOT  APPLICABLE 


(NMEI 
IT  I 


ACTION: 


NOTES: 


PAGE  HO.  26 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0005-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

MsnsmsBsssusvssBaBssammasasssaBBxsssmssc 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

TOOOS-U-1 

COMPOSITION-AS  HELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0005*15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

asaBBaBBaaBBBBaBaBaBBBaaaBBBBBBBaasssaBBBBaa 

SBBBB»aa8BaaaSBB8BCaaaBBBaBaBBBaBBBBBBS8SSBBBBBB8aBBBB8BSSS^B8aaBBBBaBBBBBaaBBBBaB 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0005-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

SEE  COMMENTS  UNDEr.  BURNER 

COMBUSTION  AIR  LINE  T0003  FOR 
iTARTUP/SHUTDOWN 


COMMENTS: 


ACTION: 


■ 


AUDIT  NOTES 


PAGE  NO.  29 
5/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
INE/ITEH  GUIDE  UORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


r 


105-17-1  EMERGENCY  SO-OTHER  THAN 


COMMENTS: 

IT  NOTES: 


SEE  COMMENTS  UNDER  EMERGENCY 
SHUTDOWN  FOR  LINE  T0003 

ACTION: 


kBBBBBBaBBBBBBBBBBSSBBBBBBBBBBBBBEBBBBBBBBEBBBBBBBSBBBSSSSBBBBSSSBB 


PROCESS  PARAMETER/ 


CONSEQ./ 


NE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

1005-18-1 

MAINTENANCE-OTHER  THAN 

SEE  COMMENTS  UNDER  MAINTENANCE 

FOR  LINE  T0003 


jj^OMMI 


lENTS: 


ACTION: 


AUDIT  NOTES: 


I 

I 

I 

I 


HAZOP  STUDY  IDENTIFIER 
LINE  OR  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPMENT  CONSIDERED 

DRAWING  DESIGNATION(S) 


:  INLET  TO  INCINERATOR 
:  T0006 

:  AQUEOUS  FEED  LINE  TO  WASTE  FEED  MANIFOLD 

:  2"-WK-201A-E-U,  2"-WK-201B'E-U,  2''-WK-201-E-U,  1  1/2"-WK-201-E-U,  1"-WK-201-N-U, 
1  1/2"-WK-201-N-U,  P-201A,  P-201B 
:  32-03-713-D  SHEET  2  (11/2/90)  REV  5 


•SUSSSSSSmSSSrSSSSSSSSSSftSSSSCSSSSSSSSSSSSSSSSSSSSSrsSCSSSSSSSSXBSSSSCSSSSSSSSSSSSSSSBSSSSSVSSSCSSSSSSBCSBSSSSSSSXSSSBSSSSSSS 


LINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


||dIT  NOTES: 

I 


FLOW-NO  PUMP  FAILURE  NO  FLOW  TO  NOZZLES,  STANDBY  A 

PUMP  WILL  START  UP 
AUTOMATICALLY 

ACTION:  RECOMMEND  OPERATING  INLET  FEED  BY  ALTERNATING 
PUMPS  TO  KEEP  PUMPS  IN  OPERATING  CONDITION. 


NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

REVISE  ACTION  ITEM:  RECOMMEND  ALTERNATING  PUMPS  TO  MONITOR/VERIFY  OPERATING 
CONDITION. 

HAZOP  TEAM:  MEETING  NOTES  11/91,  WESTON  NEEDS  TO  PROVIDE  BETTER  CLARIFICATION 
ON  ACTION  ITEM. 


RESPONSE ;UESTON  11/5/91  REPORT;  AGREED 

RESPONSE:  WESTON  2/21/92  REPORT,  AGREED,  THE  O&M  MANUAL  PROVIDES  A  DISCUSSION 


fAGE  NO.  50 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


ON  IN-LINE  SPARES  WHICH  WILL  OPERATE  AS  FOLLOWS:  ONCE/WEEK  FOR  6HRS,  B  ON;  A 
ON  OTHERWISE. 


I 

I 

I 


PROCESS  PARANETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


PACE  NO.  31 
/13/W 


r 

Hr™**' 

I 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA  HAZOP  VER  1.3 


imaBraanassusnamsmBmsBBBSSBUsuasBBsssssaaBsnussssamnuaMBBKazsBmssBSBUBaBSBsssBasssnsKamwssuuBnnsmmmaBns 


PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  iMtD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


T0006-1-4 


FLOU-NO  LINE  RUPTURE  RELEASE  OF  BASIN  F  FLUID  INTO  C 

BUILDING/WORK  AREA 

ACTION:  (l)INSTALL  A  HIGH/LOU  ALARM  ON  F1-04A,  INCLUDING 
INTERLOCK  FOR  SHUTDOWN . 


(2)Q.  IS  THERE  A  SUMP  OR  COLLECTION  DIKE  BENATH  THE  SKIDS? 
11/5/91  MEETING.  NO  RESPONSE  FROM  UESTON  ON  Q. 


HAZOP  TEAM:  MEETING  NOTES  11/91.  DRIP  PANS  WILL  BE  REQUIRED  PER  UESTON. 
RESPONSE:  UESTON  11/5/91  REPORT.  AGREED 

RESPONSE:  UESTON  2/21/92  REPORT.  (1)  AGREED.  INTERLOCK  68  AND  ALARMS  INCLUDING 
INTERLOCK  ON  REV.  7  TO  THE  P&ID  (2)  YES,  UNDER  SKIDS  AND  NOZZLES,  BUT  NOT 
UNDER  PIPING  WHICH  IS  INSIDE  AND  OVER  CONTAINMENT  SERVICED  BY  SLMP. 


ibbbbbbbebbbbsbbzsbbbzbsbbsbbxbbbbbbbbbbbbxbbbbbbbbbbbxsbbbbbssbbbbbbbbbbbbbbbbbbbbbbbb 


PROCESS  PARAMETER/  CONSEO./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


2-1  FLOW-MORE 

NTS:  FLOW  IS  NOT  CONTROLLED  IN  THIS  NODE 
CONTROLLED  BY  FCV-22A  TO  E. 


NOT  APPLICABLE 
.  FLOW  IS 


r 


IT  NOTES: 


SaSSSMSBSSCSSSSSSSSSBSSSSCSSSSSXSa 


ixsssxssxxxsssxxssss; 


ACTION: 


iXSSSSXSXXSSSSSl 


NE/ITEM 


f 

ll^OMMEI 


06-3-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW- LESS 


POSSIBLE  CAUSES 


PARTIAL  PLUGGING  OF  LINE  OR 
PUMPS 


ACTION: 


:xbbbzxbebxxbbxsxbxbbbbsbbbbbbbbbsbbbbbbsbbbbbbbbb 

CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


LOU  FLOW  TO  NOZZLES,  REQUIRES  A 
FLUSHING  OF  LINE. 

SEE  NO  FLOW. 


IT  NOTES: 
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tnasmBnsmBaansnas«asBsmsBBSBaBaBuaama»aKBasnnxsunzsmnBa>BssaHzsBBSSBBnBsus>s>unK«BBKsmsususBsaBsnasnBa 


PROCESS  PARAMETER/  CONSEO./ 

LIHE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0006-3-2  FLOU-LESS  VALVE  PARTIAL  CLOSURE  OR  PUMP  LOU  FLOW  TO  NOZZLES.  A 

HEAR 

COMMENTS:  ACTION:  PUMP  UEAR-REQUIRES  SWITCHING  OF  PUW*,  VALVE 

CLOSURE  REQUIRES  OPERATOR  ACTION. 

AUDIT  NOTES: 


aaBaaaBBaBaaaaBaaaaaaBBBaaaaaBaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaBaaaaaaBaaBBBaaaaaaBBaaaBaaBaaBaaaBaaaaaaaaBaaaBaaaBBaaaaaaaB 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

70006-3-3 

FLOW- LESS 

LINE  LEAK 

RELEASE  OF  BASIN  F  LIQUID  INTO 

WORK  AREA  AND  LOSS  OF  FLOW  TO 

NOZZLES 

C 

COMMENTS: 

ACTION:  SAME  AS  LINE  RUPTURE  UNDER  HO  FLOW. 

AUDIT  NOTES: 


iBaaBBaaaaaaaaaaaBaaaaaaaaBBaaaaaaaaBBBaBsaBBaaBaaaaaBaaaaaaaaaaaaaaaBaaaaaaaaBBaaaaaBaaaaaaaaBaaaBBaaaaaaaaBBBBBaBBBaBBBBa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0006-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BaaBaaBaaaaBaaBaaaaaaazaaBBaaaaaaaBaBaaBaaBaasaBaaaaaasaaaBBaaaaBaaaaaaaaBaaaBaaBaaaaaaBBasaB 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


10006-5-1  FLOW-REVERSE  VALVE  XV-26  FAILS  OPEN.  AIR  BLOWN  INTO  TANK  TK-105/106,  C 

POSSIBLE  OVERPRESSIME  OF  TANK, 
INABILITY  TO  ADEQUATELY  PURGE 
WASTE  NOZZLES. 

COMMENTS:  ACTION:  EVALUATE  LOCATION  OF  CHECK  VALVE  324. 


AUDIT  NOTES 


RESPONSE:  WESTON  11/5/91  SUMMARY  REPORT;  VALVE  324  MOVED  TO  ELIMATE 
POSSIBILITY  OF  REVERSE  FLOW,  SEE  REV.  7,SHEET  2  OF  32-03-713-D 
2/21/92  REPORT  STATES  SANE  REPONSE 


PMl  NO. 

^/W92 
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/ITEM 


T0006-6-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW-OTHER  THAN 


|||>IT  NOTES 

ILe/iten 


|l)06-7-1 

OOWKNTS: 


tM) 


PROCESS  PARAMETER/ 
GUIDE  WORD 


PRESSURE -NO 


IINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


PRESSURE -MORE 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


SEE  NO  FLOW 


ACTION: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


PLUGGING  OF  LINE  DEADHEAD  PUMP.  A 


NTS: 

NOTES: 


ACTION:  SEE  NO  FLOW 


I 

TOOl 

ipBWEI 


srausBnsssssxssssscxxsxsccssssxsnsxzxxzsxsxxassss 


XXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXX 


PROCESS  PARAMETER/ 
lE/ITEN  GUIDE  WORD 


T0006-9-1  PRESSURE-LESS 
ENTS: 

AlAIT  NOTES: 


POSSIBLE  CAUSES 
SEE  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION; 


^^xxmi 


XXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXX 


PROCESS  PARAMETER/ 
E/ITEN  GUIDE  WORD 


up06- 

Kmmei 


10-2  TEMPERATURE -MORE 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION 


^AGC  NO.  34 
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■asssnaaasraaraasaaBsrasssansrasasasasMaasssBBasussassxaaussasaBBsaBsuBrasuaBBsanauussaaiiuunBsnunBBSBnsBasMS 

PROCESS  PARAMETER/  CONSEO./ 

IINE/ITEN  SUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOGO 


T0006-11-3  TENPERATURE-LESS  FAILURE  OF  HEAT  TRACINC  COULD  RESULT  IN  LOW  OR  NO  FLOW 

IN  LINE 

COMMENTS:  ACTION:  (1)  HOW  DOES  THE  OPERATOR  DETECT  A  FAILURE  IN  THE 

NEAT  TRACING7(2)  ARE  THERMOCOUPLES  LOCATED  ON 
HEAT  TRACINC  OR  LINE? 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  NOTES  11/91,  WESTON  WAS  TO  ADDRESS  LOSS  OF  HEAT  TRACING. 

OPERATION  PROCEDURES  INCLUDE  ROUTINE  CHECK  OF  CIRCUT  BREAKERS,  ADDITIONALLY 
WESTON  WAS  TO  ADDRESS  HOW  TO  THAW  FROZEN  FLOW  LINES  DUE  TO  LOSS  OF  HEAT 
TRACING.  RMA  VIEWS  HEAT  TRACING  FAILURE  AS  A  PROBLEM  TO  BE  ADDRESS. 

RESPONSE:  WESTON  SUMMARY  11/5/91  REPORT;  (1)  NO  MONITORING  SYSTEM  IN  PLCE  TO 
MONITOR  HEAT  TRACING  (2)  REFERENCE  WESTON  DRG.  00-03-009 

RESPONSE:2/21/92  REPORT,  SAME  REPONSE  AS  ABOVECD  OBM  MANUAL  REQUIRES  PERIODIC 
SURVEILANCE, 


PROCESS  PARAMETER/ 

LIHE/ITEH  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0006-12-1  COMPOSITION-MORE  STRATIFICATION  OF  FEED  OF  BASIN  POSSIBLE  VISCOSITY  CHANGES,  A 

F  LIQUID  IN  FEED  TANKS  SOLIDS  BUILDUP  MORE  LIKELY  TO 

OCCUR 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0006-13-2  COMPOSITION-LESS  DILUTION  OR  STRATIFICATION  OF  LONGER  TIME  REQUIRED  TO  PROCESS  A 

BASIN  F  LIQUID  BASIN  F  LIQUID. 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


iGC  NO.  35 
/13/92 
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iMWMasusMSSSUsuBSUBKansasmvassBHBamsaaBBasssaauBiiBSSBSBBmsssBsatssssBBSMBSSssssssamsii 


I  PROCESS  PARANETER/ 

NE/ITEN  GUIDE  WORD 


lOOOO-U-l  COMPOSITION-AS  UELL  AS 


|ne/i 

10006- 

BwmEI 

l^lT  I 


IT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


PROCESS  PARANETER/ 
NE/ITEN  GUIDE  WORD 


6-15-1  CONPOSTION-OTHER  THAN 


CONNENTS: 


»IT  NOTES: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


PROCESS  PARANETER/ 
LIIM/ITEN  GUIDE  WORD 


j^M- 

HpNEI 
jj^IT  I 

I 


-16-1  STARTUP/SHUTDUN-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NNENTS:  OPERATION  OF  VALVE  XV-66  AND  XV-26  ARE  INTERRELATED  AND  ACTION:  RECOHNEND  ROUTINE  LINE  FLUSHING  AS  PART  OF 
SHOULD  BE  PROPERLY  INTERLOCKED.  NAINTENANCE  PROGRAN  PRIOR  TO  STARTUP/AFTER 

SHUTDOWN. 

IT  NOTES:  NOVENBER  5,  1992  HAZOP  REVIEW  SNELL  OIL  CONNENTS: 

REVISE  ACTION  ITEN:  RECONNENO  ROUTINE  LINE  FLUSHING  AS  PART  OF  NAINTENANCE 
PROGRAN  AFTER  SHUTDOWN. 

2/21/92  WESTON  REPORT,  LINE  FLUSHING  WILL  BE  SPECIFIED  IN  THE  OBN  NANUAL 


-17-1  ENERGENCY  SD-OTHER  THAN 


Ke/i 

r 

|nnei 


PROCESS  PARANETER/ 
/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


VALVE  NALFUNCTION  ON  ENERKNCY  POSSIBLE  REVERSE  FLOW  OF  AIR, 
SHUTDOWN  CONTINUED  FLOW  OF  BASIN  F 

LIQUID  INTO  INCINERATOR 


ACTION:  CONTINGENCY  PLAN  SHOULD  INCLUDE  CHECK  OF  FLOW  IN 
FIT-04A  TO  DETERNIHE  IF  FLOW  HAS  CEASED  UPON 
ENERGENCY  SHUTDOWN. 


IT  MOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  CHECKS  ARE  INCORPORATED  INTO  THE  SOFTWARE. 
2/21/92  REPONSE  SANE  AS  11/5/92 

RESPONSE  2/21/92  ADDITIONAL  RESPONSE,  THE  OPERATING  INTERLOCKS  WILL  INCLUDE 
PROVISIONS  TO  CHECK  ON  FLOW  IN  TIF-04A  VIA  A  HIGH  FLOW  ALARN  COORDINATED  ON 
THE  WASTE  FEED  BEING  SHUT  OFF. 
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PROCESS  PARAMETER/ 
GUIDE  WORD 


LINE/ITEM 
T0006-16-1  MAINTENANCE-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SEE  NO/LESS  FLOW  FOR  LINE 
FLUSHING  RECOMMENDATION. 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


HAZOP  STUDY  IDENTIFIER  :  FEED  SYSTEK  TO  SOI 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0007 

LINE  DESCRIPTION  :  FEED  TANKS  TO  WASTE  FEED  PUMPS 

LINE/EQUIPMEHT  CONSIDERED  :  2-WK-046-E-K,2-WK-045-E-K.2-WK-201-E-K,2-WK-201A/B/E-K,TK-105,TK-106,P-201AAB,1 

1/2-WK-043-E-K 

DRAWING  DESIGNATION(S)  :  32-03-713-D  SHEET  2  REV  5  (7/23/91)  32-73-04-001  REV  0  (7/31/91) 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0007-1-1  FLOW-NO  PLUGGED  LINE,  PLUGGED  STRAINER  LOSS  OF  FEED  TO  P-201A/B  A 

COMMENTS:  SEE  LINE  T0006  FOR  FLUSHING  COMMENT  AND  ACTION.  ACTION:  OCM  MANUAL  SHOULD  EMPHASIZE  IMPORTANCE  OF  CLOSE 

MONITORING  OF  PUMP  SUCTION  STRAINERS 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES,  ALL  WESTON  CONTROL  VALVES  CAN  BE  MANUALLY 

OPREATED. 

RESPONSE:  WESTON  SUMMARY  11/5/91  REPORT.  AGREED 

RESPONSE:  WESTON  2/21/92  REPORT,  AGREED,  PDIT  WILL  BE  ALARMED. 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0007-1-2  FLOW-NO  INAOVERTANT  VALVE  CLOSURE  LOSS  OF  FEED  A 


COMMENTS 


ACTION 


PAtf  NO. 
||»/15/92 

L. 

jjj^HE/ITEH 

T0007-1-5 


57 
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PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

FLOW-NO 

AUTOMATIC  VALVE  CLOSURE  DUE  TO 
MECHANICAL  FAILURE  OR  LOSS  OF 
INSTRUMENT  AIR 

LOSS  OF  FEED 

A 

NTS:  CAN  VALVE  COV-IOSC  AND  COV-106B  BE  OPERATED  MANUALLY? 
IT  NOTES: 


^OMMEl 

Ibit  I 

I 

I 

LINE/ITEM 

|l007-1-4 


ACTION: 


RESPONSE  TO  COMMENT:  WESTON  11/5/91  REPORT;  YES 

RESPONSE:  WESTON  2/21/92  REPORT;  ALL  VALVES  CAN  BE  OPERATED  MANUALLY  IN  THE 
FIELD 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW- NO 


POSSIBLE  CAUSES 
LINE  RUPTURE 


POSSIBLE  CONSEQUENCE 


LOSS  OF  FEED,  RELEASE  OF  BASIN 
F  FLUID  TO  WORK  AREA 


ESSBBMSBSraSMSB 

CONSEQ./ 

LIKELIHOOD 


C 


NTS: 

NOTES 


I 

^^•BSBBBBl 

j^NE/ITEM 


ACTION:  IS  PIPING  LOCATED  WITHIN  DIKED  AREA  WITH  SUMP 

NAZOP  TEAM;  MEETING  11/91  NOTES;  TRANSFER  LINE  IS  IT  DOUBLE  WAALED  PIPE? 

WESTON  MEETING  RESPONSE.  IT  IS  IN  DIKED  AREA. 

RESPONSE:  WESTON  SUMMARY  REPORT(S)  11/5/91  AND  2/5/92,  YES 
2/21/92  SANE  REPONSE 


PROCESS  PARAMETER/  CONSEQ./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0007-2-1  FLOW-MORE 


NOT  APPLICABLE 


ACTION: 


^IT  NOTES: 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBXBBBBBBBBBBBBgBBaBBBSBgBBBBBSSBBBBBBBBBBBBBBBBBBBBBBBI 

(PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 


r  7-3-1  FLOW-LESS  LINE  LEAK  BASIN  F  RELEASE  INTO  C 

CONTAINMENT,  CAVITATION  OF 
PUMPS 

NTS:  ACTION:  RECOMMEND  TRENDING  OF  PUMP  DISCHARGE  PRESSURE 

(PIT-28) 

|DIT  NOTES: 


CONSEQ./ 

LIKELIHOOD 


HAZOP  TEAM:  MEETING  11/91  NOTES,  WALKING  LINES  REGULARLY,  FREQUNCEY  TO  BE 
DETERMINED  LATER,  MONITORING  LINE  PRESSURE!  ONCE  PER  SHIFT) 


r 
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RESPOHSE:  WESTON  SUMNARY  2/5/92  REPORT,  NO-  REGULAR  LINE  INSPECTIONS  SHALL  BE 
PERFORMED  BY  FIELD  TECH  AT  A  MINIUM  OF  ONE  PER  SHIFT. 

RESPONSE:  WESTON  2/21/92  REPORT,  CONTINUOUS  TRENDING  OF  THE  PRESSURE  IS  NOT 
PROVIDED.  TRENDING  CAN  BE  PROVIDED  ON  AN  AS  NEEDED  BASIS  BY  THE  CONROL 
SOFTWARE.  REGULAR  LINE  INSPECTIONS  SHALL  BE  PERFORMED  BY  THE  FIELD  TECH.  A 
MINIMUM  OF  ONCE  PER  SHIFT. 


PROCESS  PARMKTER/  CONSEO./ 

IINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0007-3*2  FLOW-LESS  PLUGGING  OF  STRAINERS,  LINE 

PLUGGING 

COMMENTS:  SEE  HO  FLOW  ACTION: 

AUDIT  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


IIHE/ITEM 
T0007-4-1  FLOW-AS  WELL  AS 

COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


INADVERTANT  OPENING  OF  VALVE  IN  UNCONTROLLED  WASTEWATER  IN 
LINE  1  1/2-WK-043-E-K.  FEED,  LOSS  OF  CAPACITY  IN  THE 

INCINERATOR 


ACTION:  RECOMMEND  VALVE  LOCKOUT  CAPABILITY  BE  INCLUDED  ON 
DISCHARGE  OF  TANk  TK-104. 


AUDIT  NOTES:  RESPONSE:  WESTON  2/21/92  REPORT,  NOT  REQUIRED,  FlC-104  CONTROLS  THE  FLOW  OF 

WASTEWATER  INTO  TK-104.  IF  THINGS  GET  OUT  OF  CONTROL  THE  OPERATOR  CAN  TURN  OFF 
THE  TRANSFER  PUMP  AND  CLOSE  THE  COV  FROM  THE  CONTROL  ROOM  OR  THE  FIELD  TECH. 
CAN  STOP  THE  TRANSFER  PUMP  AND  MANUALLY  CLOSE  COV  FROM  THE  FIELD. 

WESTON  2/21/92  ADDITIONAL  RESPONSE,  AGREED  TO  THE  ORDINAL  ACTION  ITEM. 


aaaaaaaaaaaaBBaaaaaaaaaBBBaBBBaBBBBaBBBBBaaBBBBBaBBBBBB«BBBB»g»BB««»BB«««aBa««aaaa»aaaaaaaaaaaaaBaaaaaaaaaaBaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0007-5-1 

FLOW-REVERSE 

NO  CONSEQUENCES 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


et  MO.  39 
/13/92 


^A6E  M( 

r'”" 

lllt/ITEN 

C7-6 
MEN' 
|BiT  m 

r 

LINE/ITI 

COMMEN' 
|l>n  Ml 

^NE/ITI 

Ro07-8 

CIWEN' 
IT  Ml 

HbsSSSSI 
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■aasasasssassss 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FLOW-OTHER  THAN 


NOT  APPLICABLE 


IT  NOTES: 


LINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PRESSURE -NO 


SAME  AS  NO  FLOW 


COMMENTS: 


ACTION: 


IT  NOTES: 


BaasasssaxssaussaassssxssxxsasxsscsssssaasssassxsasssssssxssBsssxaBSKSBsssasssBBSKasBSBBBaasBBBa 


NE/ITEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PRESSURE-MORE 


NOT  APPLICABLE 


ACTION: 


BBBBBBBBSBXBBBXBBBBXBBXBXXXXXBSBBBXBBBSXXBBXXBXBBBXXXXXXXSXSBBBXSBBBBBBBBBB 


T0007-9-1  PRESSURE-LESS 


AUDIT  NOTES: 


j^NE/ITEM 
T0007- 
j^OMMEI 
AUDIT  I 

L 

Sne/i 

■W07- 
TOMMEI 
UbiT  I 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SAME  AS  LESS  FLOW 


ACTION: 


HE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


TEMPERATURE -MORE 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


MGC  MO. 
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I 

I 


■■MssmnssnsHsmuaBaSMBnamssasaBmmssssmssnss&ssxxasxsssslisssKXKsassSBSttSsassBBSssssauBBSSBSSSSBSssssssssurasssssssk 


PROCESS  PARAMETER/ 

CONSEQ./ 

IIME/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0007-11-1 

TEMPERATURE -LESS 

COMCMTS:  SEE  LINE  T0006  FOR  ACTION  ON  HEAT 

TRACING  INTEGRETY 

ACTION: 

AUDIT  NOTES: 

CONSEQ./ 

PROCESS  PARAMETER/ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0007-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

AUDIT  NOTES: 

ACTION: 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0007-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS; 

ACTION; 

AUDIT  MOTES: 


mmmmmmammnu- 

LINE/ITEN 

PROCESS  PARAMETER/ 
GUIDE  WORD 

sssssasssssssssssssssssessssacs 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0007-14-1 

COMMENTS: 

AUDIT  NOTES 

COMPOSITION-AS  UELL  AS  NOT  APPLICABLE 

ACTION: 

BBaaaaaaaaasaBaaBaaBsaaaBsaasBssasBSBSBaBaBsBasBaBBBBSBaBBaBBasBSBBBaaaBBBBaBBaBBSBBBaBBasaaaBBaaaBBaaBBaaBBBBaaaaa 

LINE/ ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0007-15-1 

COMMENTS: 

COMPOSITION-OTHER  THAN 

SEE  COMMENTS  ON  FLOW 

ACTION: 

AUDIT  MOTES 


#AGE  NO.  42 
OS/13/92 


NAZMD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA_HAZOP  VER  1.3 

ACTION  ITEM:  DEVIATION  ALARM  SHOULD  PROVIDE  INDICATION  OF  ABNORMAL  FLOW 
CONDITION. 


LIHE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0008-1-2 

FLOW-NO 

LINE  RUPTURE 

LOSS  OF  FLOW  TO  INDIVIDUAL 

C 

INJECTOR.  RELEASE  OF  BASIN  F 
FLUID  INTO  WORK  AREA 


ACTION:  (DPROPER  MAINTENANCE  AND  CHECKS  OF  HOSE  SHOULD 
BE  EMPHASIZED. (2)  RECOMMEND  ADDINC  TRENDINC 
CAPABILITY  FOR  PIT-27A/E  AND  PIT-18A/E  AND 
PIT-45A/E. 

AUDIT  NOTES:  RESPONSE:  WESTON  22/21/92  REPORT.  (1)  AGREED.  O&M  MAUNAL  WILL  INCLUDE 

INSPECTION  PROCEDURES. (2)  TRENDING  CAN  BE  PROVIDED  BUT  HOT  REQUIRED.  HIGH  AND 
LOW  ALARMS  AND  ACTUAL  FEED  RATE  IS  BEING  MONITORED  FOR  ALL  INJECTORS.  REV  7  OF 
THER  PAID  INCLUDES  DEVIATION  ALARMS. 


COMMENTS:  MOST  LIKELY  RUPTURE  LOCATION  AT  FLEXIBLE  HOSE  NEAR 
INJECTOR 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


70008-1-3  FLOW-NO  INAOVERTANT  VALVE  CLOSURE  OR  LOSS  OF  FLOW  TO  AN  INJECTOR(S>  A 

(FV-22A/E)  CLOSURE  DUE 
MECHANICAL  FAILURE  OR  LOSS  OF 
INSTRUMENT  AIR  AND  OPERATOR 
ERROR 


COMMENTS:  .  ACTION: 

AUDIT  NOTES:  NOVEMBER  5.  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEM:  O&M  MANUAL  SHOULD  PROVIDE  VALVE  POSITIONING  PROCEDURES. 


BBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBSBSSBSSXBBBBSBBBSBBBBBBBBBBBBBBBSBBBBBESBSBBBBBSBBBBBBBBBBBSBBBBBSBBSBBBBBBBBBSBBBBBBBB 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0008-2-1  FLOW-MORE  INSTRUMENT  FAILURE  OR  OPERATOR  IMPROPER  OPERATION  OF  B 

ERROR  OR  OPEN  BYPASS  ON  VALVE  INCINERATOR.  LOW  OXYGEN,  HIGH 
322A/E  CO,  REDUCED  COMBUSTION 

EFFICIENCY 

COMMENTS:  ACTION:  (1)  REC.  ADDING  HIGH  FLOW  ALARM  ON  IWIIVIOUAL 

CONTROLLERS  FIC-22i4/E.(2)  REC.  REEVALUATION  OF 
LOCKOUT  ON  BYPASS  VALVES  ASSOCIATED  WITH  THESE 
CONTROL  VALVES 

MBIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT:  (1)  ALARMS  HAVE  BEEN  ADDED  (2)  AGREED,  A  LOCK 

OUT  MECHANISM  WILL  BE  PROVIDED. 

RESPONSE:  WESTON  2/21/92  REPORT,  ALARMS  ADDED  ON  REV. 7  OF  THE  PtID  AS 
FAM-22A/E.(2)  AGREED  A  LOCK  OUT  MECHANISM  WILL  BE  PROVIDED  ON  THE  CONTROL 


PACE  HO.  43 
|»/13/92 


|^/i: 

I 

r 

LINE/ 

COMM 

■bit 
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VALVE  BYPASSES. 


msnBsnnsaBatmsBusssBmnKnnsansunsuaBmazxnusBBssssscssBEExxrf 


■  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


3-1  FLOW- LESS 


SAME  AS  NO  FLOW 


COMMENTS: 


ACTION: 


IT  NOTES: 


BBasBBSSSSssftssssaiscssssasssssaassssssssssssssssssssssssBS 


INE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


T0008-4-1  FLOW- AS  WELL  AS 


Ibmmei 


FAILURE  OF  VALVE  XV-22A/E  REDUCED  BASIN  F  FLOW  TO 

INDIVIDUAL  INJECTOR(S) 


NTS:  LOSS  OF  COMBUSTION  EFFICIENCY 


ACTION: 


I  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


08-5-1  FLOW-REVERSE 


^IT 

SSBSBB: 

^INE/I 


^1008- 
COMMENTS: 
^BIT 

l^BBBB 

I"" 

|k)08-< 

^OMICI 
|bit  I 


IT  NOTES: 


BBXBBBBBBSBBBBBBBSBBBSBBBBBBBSBSBBSBBSBBBBBBBBBSBBBXBBBBBBBBBSBBBBBBSBBBBBBBBBBBBBBBBBSSSBBB 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES: 


tBBBBBBBBBSBBBBBBXSXSSBBBBBSBBBSBSSBSBBBBXSSBBBBBSBXSSXSSSSSBESXBBSBBEXBBBBBBBSSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 

>008-6-1  FLOW-OTHER  THAN 


NTS:  FIT-22A/E  WOULD  DETECT 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


MANUAL  AIR  PURGE  VALVE 
INADVERTANTLY  LEFT  OPEN 


LOSS  OF  FLOW  TO  INJECTORLS)  A 


ACTION:  O&M  MANUAL  SHOULD  INCLUDE  TROUBLESHOOTING 

CHECKLIST  TO  CHECK  AIR  PURGE  VALVES  IF  FIT-22A/E 
OPERATING  ERRATICALLY 


IT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES,  O&M  MANUAL  INCLIBE  A  TROUBLE  SHOOTING 

MECHANISM. 


RESPONSE:  WESTON  11/5/91  REPORT,  AGREED 

RESPONSE:  WESTON  2/21/92  REPORT,  AGREED,  THE  OSM  MANUAL  WILL  INCLUDE  TROUBLE 
SHOOTING  CHECKLIST. 


PAGE  NO.  U 
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PROCESS  PARAMETER/  CONSED./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0008-7-1  PRES»JRE-NO  SAME  AS  NO  FLOW 

COHMENTS:  ACTION: 

AUDIT  NOTES: 


tusssmsssMmsamssHssxaasMBSSsssmaasasBSvaassssBsssBasasaasssssssKXSBBHSmBBBsassBssssuKSBSSssmsBBSSSsnBBSBBSBJUisaBSBamB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0008-8-1 

PRESSURE-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBBBBBBBBBBBBBBBBaBBBBBBBBBSBSBBBBSBSSBBBSBBBBBBBBXBBBBBSSSXSSBSSSBXBSSSBBBBBBBBBBBSBBBBBBBBBBBBBBBSBBBBBBSBBBBBBBBBBBBBBBSBBB 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0008-9-1  PRESSURE -LESS  SAME  AS  LESS  FLOW 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


bbsbbbbxbsbbbbbssxbbbbbbbbxbxbxbbbbbbsbbbbbbbbbbxbbxbbbbbbbxbebbbbbbbxbbbbbbbbbbbbbbbbbbbbbbbbbsbbbsbbbbbbsbbbbb 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0008-10-1  TEMPERATURE -MORE  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


SSBBBBBBXBBBBBBSBSSBSSBBSXBBBBBXSBBBBBBBSXaBBBBBBBBBBSBBBBBBBEBSSSSBBBBBXSBSB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0008-11-1 

TEMPERATURE-LESS 

NOT  APPLICABLE 

COMKNTS: 

ACTION: 

AUDIT  NOTES 


MCE  MO.  45 
15/13/92 


(PROCESS  PARAMETER/ 
ME/ITEN  GUIDE  WORD 


•12-1  CQNPOSITION-MORE 


^AGE  I 
■5/13, 

|ne/i 
^008- 
loMMEI 
|DIT  I 

r 

LINE/I 
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POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  MOTES: 


BSBBSBSSSZasSBXBBBBSSSSSBSSBSBSSSBSBBB 


B  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


||008-13-1  COMPOSITION- LESS 

COMMENTS: 

^IT  I 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 

108-14-1  COMPOSITION- AS  WELL  AS 


^^BBBBB 

^E/ITE 
B>08-14 

IIMENT 
IT  NO 

HjiE/iTe 
T0008-15 
|»WENT: 
AUDIT  NOTES: 

I 

Ae/itei 
11^8-16 
COMMENT! 

I 


'•BMsssaasaassssssassssssssssssssssasssssassssssssasssscssssssiissssmssssBSSsssBssssssssssssssssssBsssssmsssBsssssMSSBncs 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


BSSBSBBBBXBXSSSXBXSBSBBBS3XSSS3BSSBXX8SSBSSSSSSKX5XSSSSEBBBBSBBXSB 


I  PROCESS  PARAMETER/ 

ME/ITEM  GUIDE  WORD 


T0008-15-1  COMPOST I ON -OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


HOT  APPLICABLE 


ACTION; 


bbxbxbbbbbbssbbbxbxxbbbxxbbbsxxxxbbbbxsxxbxxxxxxbxbsxxxxkxbxxbbxxbxxsbbxbbxbbxxxxxxxxbbxbxxxbxxbbbbbbbbbbbbbbbbbx 


I  PROCESS  PARAMETER/ 

E/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


-16-1  STARTUP/SHUTDWN-OTHER  THAN  FAILURE  OF  XV-66  TO  OPEN  ON  POSSIBLE  PLUGGING  OF  LINE  AND  B 

SHUTDOWN  NOZZLE 


COMMENTS:  AIR  PURGE  SYSTEM  AUTOMATICALLY  OPERATES  ON  SHUTDOWN.  ACTION: 
■  VALVE  LIMIT  SWITCHES  INDICATE  POSITION. 


MGE  NO.  46 
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AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

TOOOB-17-1 

EMGCY  SHUTDOWN-OTHER  THAN 

COMMENTS: 

ACTION:  OM  MANUAL  SHOULD  STATE 
THAT  NOZZLES  ARE  CLEAR 

OPERATORS  SHOULD  CONFIRM 

BEFORE  RESTART. 

AUDIT  NOTES:  HAZOP  TEAM;  MEETING  11/91  NOTES,  (1)  PULL  OUT  NOZZLES  AND  MANUALLY 

CNECK/INSPECT  (2)  FLOW  WATER  THRU,  NEED  ROUTINE  CLEANING  PROCEDURE  FOR 
REMOVING  NOZZLES  DURING  OPS  (3)  VIEW  PORTS  SHOULD  BE  INSTALLED. 

RESPONSE:  WESTON  11/5/91  REPORT;  AGREED 

2/21/92  REPORT  STATES  THE  SAME  REPONSE,  IN  O&M  MANUAL. 


BB»SSBSSSXBSMS3BXSS»SSSBSS8; 


:SSSSSSSXSSSSSSSSS=8SSCSSS=XSSSXSBSSSXKSS8SaSSSSSSSSSBB8SaSSSS8SKBSSBSS8SSSBSSBUBBSSS8BBSSnSB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0008-18-1 

OUINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

HAZOP  STUDY  IDENTIFIER  ;  INLET  TO  SUB-X  INCINERATOR 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0009 

LINE  DESCRIPTION  :  ATOMIZING  AIR  TO  NOZZLES 

LINE/EOUIPMENT  CONSIDERED  ;  3»-AU-205-N-C,  2"-AU-213-N-C,  3"-AU-206-N-C,  1"-AU-206A/E-N-C,  1"-AU-2D7A/E-N-U, 

C-201  ATOMIZING  AIR  COMPRESSOR 

DRAWING  DESIGNATION(S)  :  32-03-713  SHEET  2  OF  6,  REV.  5,  7/23/91 


SBBBBBBBBBBBBBBBBBXBBBBBBBBBBBBBBBXBBXBXXBXBXBXXBBBXBaBBaBBBBXXXXBBXBXSBBXBXBBBBBBBBBXXBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBXBBBBB 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0009-1-1  FLOW-NO  COMPRESSOR  MALFUNCTION,  LOSS  OF  NO  ATOMIZATION,  SHUTDOWN  OF 

POWER,  RUPTURE  OF  WASTE  FEED 

PIPE/RECEIVER,  INADVERTENT 
VALVE  CLOSURE,  PLUGGED  AIR 
INLET 

COMMENTS:  IN  THE  EVENT  THAT  THE  COMPRESSOR  FAILS  AND  IS  OUT  OF  ACTION:  (1}SEE  COMBUSTION  AIR  RECOMMENDATION  FOR  AIR 
SERVICE  FOR  A  LENGTH  OF  TIME, (2)  RMA  MUST  CONTRACT  TO  INLET  SCREEN  MAINTENANCE. 

BRING  IN  SPARE  COMPRESSED  AIR  SYSTEM  TO  CONTINUE 
OPERATION. 


PACE  HO.  47 
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HAZARD  AHO  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


>IT  MOTES:  RESPOHSE  TO  CONMEMT:  UESTOM  11/5/91  REPORT;(1)  AGREED(2>  AGREED 

RESPOHSE:UESTOM  2/21/92  REPORT:  (1)  AGREED.  THE  O&M  MANUAL  WILL  INCLUDE  INLET 
SCREEN  MAINTENANCE  PROCEDURES  (2)  AGREED.  DESIGN  INCLUDES  CONNECTIONS  FOR 
RENTED  COMPRESSOR. 


I  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

1^  •2-1  FLOW-MORE 

COMICNTS: 


■BWI 

I 

LINE/ 

1^ 

COMM 

|dit 

uw/ 

So09 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


XUBBZZCSUazzXXEXCUZZZZSzmsnzXBSCXSSSnzCCnBunSSBSBSSUSBBSSBSCSSSIlBBBSnSBBBSSBSS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


09-3-1  FLOW-LESS 


SEE  NO  FLOW 


|oN4EN 


DEVIATION  ALARM  AND  WASTE  FEED 
SHUTDOWN. 


ACTION: 


AUDIT  NOTES: 


I 

■asses 

KiE/I 

||009- 

|]MME! 
^IT  I 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 


-4-1  FLOW- AS  WELL  AS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FAILURE  OF  XV-21A/E. 


INTRODUCTION  OF  STEAM  INTO 
ATOMIZING  AIR  IF  STEAM  LINE  IS 
CHARGED.  POSSIBLE  RESULT  IS 
POOR  COMBUSTION  EFFICIENCY. 


NTS:  SHOULD  BE  AN  INDICATION  OF  THE  DEVIATION  ALARM  ON  THE  ACTION: 
AIR  FLOW. 


IT  NOTES: 


MGf  NO.  48 
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LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LUCELIHOOD 

T0009-5-1 

COMMENTS: 

AUDIT  NOTES: 

FLOW- REVERSE 

HOT  APPLICABLE 

ACTION: 

•ssssMMssasmsMsssssnsssaaBssassasssaaBMaaaassaaamsvsssasasaaBSBsasssBssBSBBaMsaBaBBBSSSssssssssrasvBsssMSSSBUSBSMi 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0009-6-1 

FLOW-OTHER  THAN 

MALFUNCTION  OF  VALVE  XV-66, 

MAIN  AIR  PURGE 

COMPRESSED  AIR  ENTERS  HASTE 
FEED  LINE,  AIR  PRESSURE  HILL 

B 

CUT  OFF  WASTE  FEED 

COMMENTS:  FIT-22A/E  SHOULD  SHOW  ERRATIC  FLOW  READINGS  TO  INDICATE  ACTION: 

WASTE  FEED  CUTOFF.  DEVIATION  ALARM  ON  FIT-15A/E. 


AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0009-7-1 

PRESSURE-NO 

SEE  NO  FLOW 

COMI^NTS: 

ACTION: 

AUDIT  NOTES: 

tSBSBBSaSBBBBSSSBXZBSaBSSBBSBBBaBXBSSBSSBSSUZSSnnnzaBSBSBnSSEBSSZBBBBBnKBSBBUBBaBBSSnBUBnBSBBraSSSSBBBUai 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0009-8-1 

PRESSURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


I 


M6E  NO.  A9 
/13/92 


r 

l^mwnna 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA_HAZOP  VER  1.3 


I 

TO 
^WNNEl 
AL 

I 

MM 

I 


^I«/1TEN 
T0009-9-1 
ENTS: 
AUDIT  NOTES: 


PROCESS  PARANETER/ 
GUIDE  WORD 


PRESSURE -LESS 


POSSIBLE  CAUSES 
SEE  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


maBnuMasnnusMauBnuasuaBBunsasBaBaBaaaBaaanaaasaaaasaaaaasacssaaBaBBBBBBnBBaBsaBBnaaaasaassnaBBsssaw 


HE/ITEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


10-1 
NTS: 

IT  NOTES: 


gp009- 

TONNB 

r 

LINE/ 

ca 

I 

l^BBBSBB 


TENPERATURE-MORE 


POSSIBLE  CAUSES 
HOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


Bi:’^aa8xxa=aaaaaBaa8aaBsaBaB 


LIHE/ITEM 
MI-1 
OOPBCHTS: 
>IT  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


TEMPERATURE -LESS 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BB8BB88B88888a88BX88SSXXSS8ax8XasaaSXX88asa888B88XS8aBa8B88Baa8axaBBa8BBXBBBB8BSS8aBBBBBBBBBB8BBBBBBB8a 


fNE/ITEN 
-12-1 
ENTS: 
AUDIT  NOTES: 


||NE/I 

%)09- 

l^OMNEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


COMPOSITION-MORE 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


isBSI 


m8aBB888BBBBBXBBSBBBaB88B8aBSXBB8SB8B888B8BB888a8BXBa8a8BBB8BB8B88BaBBBBB8B8BBBBaBBBB8BBB888B 


E/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


T0009-13-1  COMPOSITION-LESS 
ENTS: 

9IT  NOTES: 


loMNEN 

j^I 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION 


PME  NO.  so 
OS/13/92 
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PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

laaaaaaaaaaaaaaaaa 

CONSEQ./ 

LIKELIHOOD 

T0009<U-1  OXIPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQIXNCE 

CONSEQ./ 

LIKELIHOOD 

T0009-15-1  COMPOSITION-OTHER  THAN 

COMMENTS: 

AUDIT  NOTES: 

■anmBmasBasmasaamssBaaaanasaaassaasasas) 

NOT  APPLICABLE 

ACTION: 

PROCESS  PARAHETER/ 
IIIK/ITEN  GUIDE  WORD 

T0009-1A'1  STARTUP/SHUTDUN‘OTHER  THAN 


POSSIBLE  CAUSES 
SEE  LINE  T0008,  T0006. 


POSSIBLE  CONSEOLCNCE 


CONSEO./ 

LIKELIHOOD 


COMMENTS:  OPERATION  OF  VALVE  XV-66  AND  XV-26  ARE  INTERRELATED  AND  ACTION: 
SHOULD  BE  PROPERLY  INTERLOCKED. 

AUDIT  NOTES: 


PROCESS  PARAfSTER/ 
LINE/ITEM  GUIDE  WORD 

T0009-17-1  EMERGENCY  SD-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


POWER  LOSS  OR  OPERATOR 
INITIATED  SHUTDOWN 


IF  COMPRESSOR  STOPS  OPERATION, 
COOLING  AIR  DOES  NOT  FLOW  TO 
NOZZLES,  REDUCED  LIFE  OF 
EQUIPMENT. 


COMMENTS:  COMPRESSOR  IS  ASSUMED  TO  CONTINUE  TO  RUN  ON  EMERGENCY  ACTION;  DETERMINE  THAT  COIW>RESSOR  IS  SET  UP  TO  CONTINUE 
SHUTDOWN.  TO  RUN  UPON  SHUTDOWN 


AUDIT  NOTES 


RESPONSE :WESTON  2/21/92  REPORT:  THERE  IS  NO  FLYWHEEL  EFFECT  ON  THIS  TYPE  OF 
COMPRESSOR,  HOWEVER,  THE  RECEIVER  TANK  WILL  PROVIDE  ENOUGH  BACKUP  AIR  TO  COOL 
THE  NOZZLES. 


^M6C  MO.  51 
5/13/92 


t 

imnnuBi 

I 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


T0009-1S-1  MAINTENANCE-OTHER  THAN 
Ieqmmehts: 

HIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


r 

I 

I 
I 

l^aasai 


HAZOP  STUDY  IDENTIFIER  :  UASTE  FEED  TO  INCINERATOR 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0010 

LINE  DESCRIPTION  :  HOT  UATER  FOR  PURGING  UASTE  LINE 

LINE/EQUIPMENT  CONSIDERED  :  1-UT-707-E-D,1-UT-707-H-D,2-UT-216-H-D,1-UT-217A/£-H-D,H-201,INDIVIDUAL  UASTE 

FEED  LINES, 1-UT-708-E-D, P-212. TK-206 

DRAWING  DESIGNATIONCS)  :  03-04-009  REV  0  (9/14/90)  32-03-713-D  SHEET  2  OF  6  (7/23/91) 


laamaaasaaBmsnsaasaasBasaassassaaasaBsaaaassssaassssssasssszsnsscBccccnsBnssMccnsscsnssvsssBBSBSsmBsaaBaasMBSsmBB 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  UORD 


jj^OMMEI 

r 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


10-1-1  FLOU-NO 


PUMP  FAILURE,  INAOVERTANT  VALVE  NOT  ABLE  TO  PURGE  UASTE  LINE,  A 
CLOSURE  POSSIBLE  LOSS  OF  UASTE  FLOW 


NTS:  INDICATION  OF  PROBLEM  WOULD  BE  LACK  OF  FLOW  INDICATION  ACTION: 
ON  FIT-22A/E  DURING  PURGE  OPERATION 


IT  NOTES: 


■ 

PROCESS  PARAMETER/ 

CONSEQ./ 

IINE/ITEM 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

lll^io-i-z 

FLOU-NO 

LINE  RUPTURE 

SAME  AS  1-1  PLUS  HOT  UATER 
RELEASED  TO  UORK  AREA 

A 

ACTION:  RECOMMEND  MANUAL  ON/OFF  CONTROL  OF  PUMP  BE  ADDED 
(LOCAL  AND  REMOTE) 

■AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  ALL  PUMPS  HAVE  LOCAL  AND  REMOTE  CAPABILITY. 

2/21/92  REPORT  STATES  SAME  REPONSE. 


PMC  NO.  52 
05/13/92 


HAZARO  AND  OPERABILITY  STUDY  -  M  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


BasBMSsSMsmmssaavsamsmsauvUBBsmsmussMsussssssssssssmssms 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


naaasasBMsasmBBasaBssssssaawaaasa 

PROCESS  PARAMETER/ 
LINE/ITEN  GUIDE  UORD 


T0010-2-1  PLOW-MORE 
COMMENTS: 

AUDIT  NOTES: 


BBBBBBBBaBBBBaaaBBaBBaaBBBaBaaBBBBaaBBBBaaaBBaaaaaaaBBBaBaaaBBaBBaaaBBBBaaaBB 


POSSIBLE  CONSEQUENCE 


aaaaaaaaaaaaaaa 

CONSEO./ 

LIICELINOOO 


ACTION: 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  UORD 


T0010-3-1  FLOW- LESS 


COMMENTS: 


POSSIBLE  CAUSES 


SAME  AS  NO  FLOU 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES: 


PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  UORD 

T0010-4-1  FLOW-AS  WELL  AS 

COMMENTS: 

AUDIT  NOTES: 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  UORD 

T001 0-5-1  FLOU- REVERSE 

COMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


■aaBaaBaaBaaaaBaaaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaBBaaaaaaaB 


PROCESS  PARAMETER/ 
LINE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


T0010-6-1  FLOW-OTHER  THAN 


COMMENTS: 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES 


PAGE  HO.  54 

05/13/92  HAZARD  AHO  OPERABILITY  STUDY  •  H  A  2  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


RESPONSE:  UESTON  11/5/91  REPORT;  HEATER  MUST  BE  CAPABLE  OF  SUPPLING  ITS 
DEGREE  F  UATER  TO  NOZZLES  FOR  FLUSHING. 

2/21/92  REPONSE  SAME  AS  ABOVE 


nssausnmBSvsnBssasMMBaaaBsaasssssasamsssBssssssssBvssaaBBssssssssMucassssBssssssBKssssssKsnsnssMacsscwssssKsss*! 

PROCESS  PARAMETER/  CONSEC./ 

LIHE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQLCNCE  LIKELIHOOD 

T0010-11-2  TEMPERATURE -LESS  HEAT  TRACING  FAILURE  FREEZING  IN  LINE,  INSUFFICIENT  A 

FLOW 

CaWCNTS:  SEE  COMMENT  ON  LINE  T0006  FOR  HEAT  TRACING  ACTION: 

AUDIT  NOTES: 


aaaaaBBBBaBaaaaaaaaaaaaaaaaBBBaaaBaaaaaaBaaaaaaaxaaaaxaaaaaaaaaaaaaaaaaaBaaaaaaaBBSaaaaaaaaaaaaaasaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0010-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BaaaBBBaaaaaaaassaaaaxxaaaaaaass: 


xsaaxBazaxxaBasxxscsBaxaaaaaBaaBaaaaaxaaBaBaaBBBBaaaaBBBaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0010-13-1 

COMPOSITION-LESS 

-  NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

aBBaaaaBxaaaaxzxBxx8B8aaBxxxxxxxxxaxzxaaxxxxzxxxxxxxxxxxBxzxxxxxaxxxxxBaaaBBaBBBaaaxaxaxxBBaBaBXBBBBBBaKBxaBaa.:BaBa8aaaaBa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0010-14-1 

COMPOSITION-AS  UELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


F 

L 

I 


HO.  SS 
/13/92 


HAZARD  AHO  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMNARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
IHE/ITEN  GUIDE  UORD 


^10- 

IPOMMEI 

r 

i 

LI 

r 

CO 

1^ 

r 


POSSIBLE  CAUSES 
HOT  APPLICABLE 


POSSIBLE  CONSEQUEHCE 


COHSEO./ 

LIKELIHOCO 


ACTIOH: 


10-15-1  CGMPOSITIOH-OTHER  THAH 
HTS: 

IT  MOTES: 


PROCESS  PARAMETER/ 
LIME/ITEM  GUIDE  UORD 


POSSIBLE  CAUSES 

10-16-1  STARTUP/SHUTDUN-OTHER  THAN  MOT  APPLICABLE 

CCMMEMTS: 

IT  MOTES: 


POSSIBLE  CONSEQUENCE 


COHSEO./ 

LIKELIHOOO 


ACTION: 


INE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


gpWEI 
WoiT  I 

I- 
I 

TO 
l^OMMEI 


10-17-1  EMGCY  SHUTDOWN-OTHER  THAN 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


WMMnKMSrBBSSUSSSKMSSSSSSXXasSSSSSSXSfSSBaSSSSXSSSSSSSWSSXSSSSBXSSXmvKSBSSSSSSSSSSSBSSnKSBSKBSUXCSSUSmnCKraSS 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


T0010-18-1  MAINTENANCE-OTHER  THAN 
ENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES 


PAGE  HO.  S6 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  NAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  :  WASTE  FEED  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0011 

LINE  DESCRIPTION  ;  ATOMIZING  STEAM  LINE 

LINE/EOUIPMENT  CONSIDERED  ;  3-ST-208-H-E,3-ST-209-M-E, 1-ST-209-A/E-H-E, 1 -ST-210A/E-H-E, 1 -ST-215A/E-H-E,1-CS- 

21SB, 

DRAWING  DESIGNATION(S)  :  32-03-713-D  SHEET  2  OF  6  REV  S  <7/23/91);  03-04-014  (UNAVAILABLE  AT  NAZOP) 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0011-1-1 

FLOW-NO 

BOILER  NOT  OPERATING. 
INADVERTANT  VALVE  CLOSURE, 

LOSS  OF  ATOMIZATION  •  IF  BEING 
USED;  LOSS  OF  PURGING 

A 

COMMENTS:  LOSS  WOULD  BE  INDICATED  BY  PIT-45A/E  OR  FLOW  FIT-74A/E  ACTION:  RECKWEND  DEVIATION  ALARM  TO  FIT-76A 


AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  AGREED,  DEVIATION  ALARM  HAS  BEEN  PROVIDED. 

RESPONSE:  2/2V92,  ALARM  PROVIDED  ON  REV. 7  OF  THE  P&ID  AS  FS0-76A/E. 


(Bsss««ss«sssssra«assssssss«sssxssss«sssassssssssj:ae»ssssa«£s«s»»xss«scsBsx«ssxxsscsss«cxssBBS«»sB«BBSBBBSsnssBSftsaBBsm 


LINE/ ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0011-1-2 

FLOW-NO 

LINE  RUPTURE 

SAME  AS  1-1  PLUS  RELEASE  OF 

STEAM  TO  WORK  AREA 

C 

COMMENTS: 

ACTION:  SAME  AS  1-1 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  SAME  LINE  1-1 

WESTON  2/21/92  STATES  SAME  AS  LINE  1-1 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

T001 1-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

actio;-; 

AUDIT  NOTES 


MGE  NO.  57 
1)5/13/92 


PROCESS  PARAMETER/ 
NE/tTEN  GUIDE  WORD 


T001 1-3-1  FLOW- LESS 


I  PROCESS  PARAMETER/ 

1NE/ITEM  GUIDE  WORD 


11-4-1  FLOW-AS  WELL  AS 


IT  NOTES: 


r* 

^NE/I 

T0011-: 

PXMMEI 

f" 


^NE/I 

p>oii-< 

'  COMMENTS: 

r 

LINE/r 
^11-! 

fWEI 

IT, 

h- 

|||NE/r 
T0011-( 
||||oHMEI 
AUDIT  I 

ll^E/11 

I11-i 
NMEIi 

lll^IT  I 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


tBS«nUSftaBUS«BaSSSBSaSSS»SXSBKSBSSSHKSSXS«S«S»«XS»XBSXSSSXSZS3SSSSSaSBKK»SSSES»Z 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SAME  AS  1-1 


ACTION: 


IT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


BBZEXSSSSSSBBBBSaBSESZSSZBBBZXXSZZSSSaBBSBSSSSBBSSSSSBSBBSBBBBBBSBSBSSSBBBBBBBBBBBBBSBBBBBBBBBBSBBBBBBBBBBBBBSBB 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


11-5-1  FLOW-REVERSE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


aBBaBaBBZBBSBEZaESSSSBSXZXSaaSSSSXEEBSXBBSESE 


SBEESEEaaSSSaSSSBEEESSSSaEBBBEEEESSSaEEEBEBBBBBBBBBBBBBBBEEEBBBBBa 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


70011-6-1  FLOW-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES: 


'SSBBSSUSS*SC8SSBSSSS«SS8SSSSSSSSSS8SSSSSSSS8SSSSSSSSSSSSSSSS8SSSS«esSSSSSSSSSB«SSS8SSCSesSSSBSSSSC8: 


:888888888888888S8888 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 


-7-1  PRESSURE-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SAME  AS  NO  FLOW 


ACTION: 


IT  NOTES: 


PAGE  HO.  58 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA_HAZOP  VER  1.3 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0011-8-1  PRESSURE-MORE  BOILER  CONTROL  MALFUNCTION  UNKNOWN 

COMMENTS:  ACTION:  NEED  TO  REVIEW  BOILER  SYSTEM  AND  ITS  CONTROLS  TO 

DETERMINE  CONSEQUENCES  -  DRAWING  03-04-OU 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES;  SYSTEM  HAS  BEEN  ORDER.  WESTON  HAS  NOT  SEEN 

DRGS.,  STEAM  IS  NOT  CRITICAL  CONTROL. 

HAZOP  TEAM  STILL  NEEDS  TO  COMPLETE  REVIEW  DRGS.  WHEN  AVAILABLE. 

RESPONSE:  WESTON  2/5/92  SUMMARY  REPORT;  P&IDS  STILL  NOT  AVAILABLE 
WESTON  2/21/92  REPORT  STATES  SAME 


SBSMSmuSeSSSSSSSSSXSSSSSSSSSSSSSSSSSSSSSCSSSSSSSSSsasSSSSaSSSSSKSSSSSSSSSSSSSSSSSSSSSSSKSSSSBSBSSBSBCSSaBBSSSBSSSSBmBBSSSSSS 


PROCESS  PARAMETER/ 
LINE/ITEH  GUIDE  WORD 

T001 1-9-1  PRESSURE -LESS 

COMMENTS: 

AUDIT  NOTES: 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

T0011-10-1  TEMPERATURE -MORE 

COMIKNTS: 

AUDIT  NOTES: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

SAME  AS  LESS  FLOW 

ACTION: 


iBaaaaaaaaaaaaBaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaBaaaasBaBBBBBaBaBBSBsasBBaBaBBBSSSSB 

CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 

ACTION: 


eBBBBBBBBBBBBBBBSBBBBBBBB88SBBBBBaBBSSBBBBBBSBgBBSBaaSBSBBBBBBgB«g««r»aggg»«a>»»«»»«»»^g»yy8r»^^g^gg»g»»g^gaBBBgBBBB«BBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0011-11-1 

TEMPERATURE -LESS 

SAME  AS  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


Ptm  NO.  S9 
/13/92 


r 

I- 

I 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUHHARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


T0011-12-1  COMPOSITION-MORE 
m^OMMENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


f 

Ml 

I 


IT  NOTES: 


BBBBBBBBBSBBBBBBBBBBBBBBBBBBBSBBBBBBaaBaBaXBaaaaaaaaSBBaaaBBBBaaaSBBBaaaBBBBBBBSSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


|M011- 

^tOMMEI 

r 

f 


13-1  COMPOSTION-LESS 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


xsBBBBBBSssBBBBBBasaaaBxBaBBsaaaaaaaBBxaaaaaaaBBaaaaaaaaaaaaaaaxsxaBaaaBsasaBBaBaBBaa 


PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  WORD 


i 

C0( 

I 

h 


011-14-1  COMPOSITION-AS  WELL  AS 
COMMENTS: 

IIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


'SBBBBBBsaxBXBBaBaasBBaxaaBaBBBBaaaaaaaBBBBBaaaaaaaaaaaaBaasaaaaaaaaaaaaxaBaBaBBBBBBXBBaaBBBaBBBBaxBBaaaBaBBSXaSBSBBBBSSBBB 


|NE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

ibii-i5-i 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

ENTS: 

Audit  notes: 


r* 

aud 

I 

h 


ACTION: 


'MSaSMSSaSSSSrSSSSBMSSSSSesSSSSSSSSXSSSSSSSSSSSSXSCSSSSSSSSSSSMSSSSSSSBSSMSSSSSSBBBBBBSCBBSSSSSSSSBMSMMSSSMSmSMa 


PROCESS  PARAMETER/ 
/ITEM  guide  word 


T0011-16-1  STARTUP/SHUTDWN-OTHER  THAN 
jjjoMMENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES 


MGE  NO.  60 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA_HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0011-17-1 

EMGCY  SO-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SSBBBaBSBBBaBBBBBBBBBBBaBBBBBBSBBXXXBaXBBXBBXBXXXBBBBXXBXXXBBBXBBBBXBBBBBBSXBBBBBBBBSBBBBBBBSSBBBBXBBBBBBBBBBSSBBBBBXSXBS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T001 1-18-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

NAZOP  STUDY  IDENTIFIER  :  SOI  WASTE  FEED  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0012 

LINE  DESCRIPTION  :  WASTE  RECYCLE  LINE 

LINE/EOUIPMENT  CONSIDERED  :  2-WIC-202-E-U,1  1/2-WK-202*E*U,2-WK-2n-E*U.TK-105,TK-106 

DRAWING  DESIGNATION(S)  :  32-03-713-D  SHEET  2  OF  6  REV  5  (7/23/91);  03-0A‘001  REV  0  (7/31/91) 


■BBBSSXSSBSBXXXBBXXXBXXSBSBBXXXXXXXXXXXBXXXXXBXXXXXXXXXXBXXXXBXXXaXXXBSBXXBBBBBBBBBBBBBBSBSSXXXXBBXBBBSSBBBBBBBBBXBBBBBSXBSBXB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0012-1-1 

FLOW-NO 

LINE  RUPTURE 

RELEASE  OF  BASIN  F  FLUID  INTO 

WORK  AREA 

C 

COMMENTS:  (2)CONTROL  VALVE  (PCV-28)  SHOULD  BE  AS  CLOSE  TO  ACTION:  (l)AOO  HIGH/LOW  FLOW  ALARM  TO  FI-04B. 

T-THERMAL  PIPE  RACK  AS  POSSIBLE. (3)  NO  INDICATION 
AVAILABLE  IF  RUPTURE  IS  DOWNSTREAM  OF  PCV-28. 

AUDIT  NOTES:  RESPONSE:  WESTON  2/21/92  REPORT:  AGREED.  HIGH/LOW  FLOW  ALARM  WAS  ADDED  ON 

REV. 7  OF  THE  P&ID  AS  FAH-04B  AND  FAL-048.  (2)  PVC-28  IS  DESIGNED  TO  BE  AS 
CLOSE  ACCESS  AND  AISLE  SPACE  REQUIREMENTS  PERMIT. (3)  ROUTINE  LINE  INSPECTIONS 
WILL  BE  PERFORMED  DAILY. 


MSE  NO.  61 
S/13/92 


PROCESS  PARANETER/ 
jpiC/ITEM  GUIDE  WORD 

0012-1-2  FLOU-NO 


COHNENTS:  SANE  AS  1-1 


^AGE  W 

r'"' 

PpiC/lTI 
^0012-1 

COHNEN 

|..T. 

I™ 

^INE/ITI 
■9012-2 

HlpOMMEN' 

AUDIT  NOTES: 

I 

IHne/iti 

C12-3 
IMEN' 
pJDIT  N( 

^ll^SSSSBI 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


BsasmsasBsamsssuBasasuaBmmssssnsssBssaaBsxsssssBssBBSBBsassssssssussssussua 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


INAOVERTANT  VALVE  CLOSURE,  LOSS  LOSS  OF  PRESSURE  CONTROL  ON 
OF  AIR,  LINE  PLUGGING  T0006; 


ACTION:  SANE  AS  1-1 


IT  NOTES: 


IBBBBaBBaaaaBBBBaBBBBBBBBBBBBBBBaXBBBBBBBBBBBBBBaaBXBBXBBBBBXaaBBBBBBBBBBaaBBBBBBBBBBBBBaaBaBBBBBBBBaBBBBBBBBBBBBa 


PROCESS  PARANETER/ 
LINE/ITEN  GUIDE  WORD 

1)012-2-1  FLOW-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PLUGGING  IN  T0006 


FLOW  DIVERTED  TO  RECIRC  LINE.  A 
INADEQUATE  FEED  TO  INCINERATOR. 


ACTION:  SAME  AS  1-1 


WaaBaBaaBXBBaaBBBXB3sasBaaaaBBBX8XBSBBBxB8BBBaBBBaBBaBaaBSSBBaBxssB«ssxBSxaB« 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


3-1  FLOW-LESS 


IT  NOTES: 


SAME  AS  NO  FLOW 


ACTION: 


'a8Baaaaa8Baaa8a888S8aB8a88888B8SX8X8x8SSS88X8a88B88X8XS8SX88XXXSSSSXXXX8X8B8BSX8X88SSSS8B88SBaSBa 


■I  PROCESS  PARAMETER/ 

LINE/ITEN  GUIDE  WOR./ 

|||oi2-4-1  FLOW- AS  WELL  AS 

COMMENTS: 

Lit  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 
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PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


T0012-S-1  FLOU-REVERSE 
COMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


mmmmmmmmmmmmmmm 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


T0012-6-1  FLOU-OTNER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOGO 


ACTION; 


COMMENTS:  REFER  TO  TANK  TK-105  AND  TK-106  OPERATION 


AUDIT  NOTES: 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


T0012-7-1  PRESSURE-NO 
COMMENTS: 

AUDIT  NOTES: 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  UC''D 


T0012-8-1  PRESSURE-MORE 
COMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 


SAME  AS  NO  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SSSBBSBBS3SXBSBBEBBBBSBBBSBBBBBBB8SBBBBBBBSBBBBBBBBS8BBBBBBBSBBBBBSSBBB 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BSBSXBSBBBXSSXBBSBBSBBBBBBBBBBBBBBBSBSBBSBBBBSBBBBBSBBBBBBBSSBBBBBBBB 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


T0012-9-1  PRESSURE-LESS 


COMMENTS: 


SAME  AS  LESS  FLOW 


ACTION: 


AUDIT  NOTES 


^AOe  NO.  63 
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CA  HAZOP  VER  1.3 


»■»■»■■»»»»»»» 


PROCESS  PARAMETER/ 
HE/ITEM  GUIDE  WORD 


T0012-10-1  TEMPERATURE-MORE 
NTS: 

>1T  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


f 

mm 

I 


■umusnBuuusBSBBsaa 


POSSIBLE  CONSEQUENCE 


ACTION: 


aBBBBBBBBBBaaBBBBBBBBaaaaaaBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBaBaBBBBBBBBBBaBaBaBBBBBBBaBBBaB 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


12-11-1  TEMPERATURE -LESS 

COMMENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
REFER  TO  LINE  T0006 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


IBBaaBBBBBBBBBaBSBBaBSBBBaBaaBBaBBBBBBBBBBSBSBaBBSSBBBBaBBSBaBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBaBBBBBBBaBasBB 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


r 

LII 

I 

commei 
{bit  I 


012-12-1  COMPOSITION-MORE 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
SAME  AS  LINE  T0006 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


I 

j^TWMEI 

AUDIT  I 

^^BBBB] 

I 

^12- 

{oMNEI 


POSSIBLE  CAUSES 
SAME  AS  LINE  T0006 


POSSIBLE  CONSEQUENCE 


PROCESS  PARAMETER/ 
^NE/ITEM  GUIDE  WORD 

T0012-13-1  COMPOSITION-LESS 

ENTS: 

AUDIT  NOTES: 


iSaassBBSSBSBSSasaSBSaBBSBBBSXSBXaXSSSBBBBSSasSSSSasBaBBaBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBB: 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BBBaBBBBBBBBBBBBBBBBBBBSaBBS 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


12-14-1  COMPOSITION-AS  WELL  AS 
NTS: 


POSSIBLE  CAUSES 
SAME  AS  LINE  T0006 


POSSIBLE  CONSEQl^NCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES 
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COUSEO./ 

POSSIBLE  CONSEQUENCE  LIKELINOOO 

T0012-1S-1  COMPOSITION-OTHER  THAN  SANE  AS  LINE  T0006 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


IIHE/ITEN 


PROCESS  PARAMETER/ 
GUIDE  UORD 


POSSIBLE  CAUSES 


PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEN 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0012-16-1  STARTUP/SHUTDUN-OTHER  THAN 

COMMENTS:  REFER  TO  OPERATION  OF  TK-105  AND  TK-106  ACTION: 

AUDIT  NOTES; 


IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

70012-17-1 

EMGCY  SD-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSSSBSSBSnBZSSSnsnSSBBSBBSSSSSSSCZBCBSnSBnBXnUSBSBSSBXSSBSSVBnBBBSBBEESBBnBBBnSSBBSBSBSBSnBBBBBBBBBKnSBsn 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0012-18-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


rA6i  NO.  65 
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I 

I 

I 
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MAZQP  STUDY  IDENTIFIER  :  SUB  X  INCINERATOR 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0013 
LINE  DESCRIPTION  :  BURNER 
LINE/EQUIPMENT  CONSIDERED  :  BURNER  LV-24 

DRAWING  DESIGNATIONCS)  :  32-03-713-0  REV  5  (7/23/91);  17-24-32SD  REV  1  (3/2/91);  6-02-3796-B 


.INEZ  I  TEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


13-1-1  FLOW-NO 


LOSS  OF  COMBUSTION  AIR  OR 
NATURAL  GAS  FEED 


POSSIBLE  CONSEQUENCE 
INCINERATOR  SHUT  DOWN 


CONSEQ./ 

LIKELIHOOD 


RENTS: 
AUDIT  NOTES: 


!». 

AU 

I 

i 

r 

ca 

I. 
I 


ACTION: 


PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

13-2-1  FLOW-MORE 

COMMENTS:  SEE  TO  LINES  T0001  AND  T0003 
>IT  NOTES; 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  CONTROL  OF  COMBUSTION  INEFFICIENT  OPERATION,  POSSIBLE 
AIR  AND/OR  NATURAL  GAS  SHUT  DOWN 


ACTION: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


13-3-1  FLOW-LESS 
NTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
SEE  2-1 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


AUDI 

L 

I 


ACTION: 


IBSBBBBBSBBBa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


Ip013-4-1  FLOW-AS  WELL  AS 

HonNENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION 
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PROCESS  PARAMETER/ 
LIHE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELINOOD 


T0013'5-1  FLOW-REVERSE 


COMMENTS: 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES: 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


10013-6-1  FLOW-OTHER  THAN 


COMMENTS: 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES: 


MSSSUSSSSSSmmsmsSSSSBSSSmssSSSSaasSSSSasSSaSSSSSSSSXSSSSSkSSSSBSSSSSSSMBSSSSBSBKSSSBSmSSSSBSSSSSSSBSBBBSBKMSBMasSST 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


AUDIT  NOTES 
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■■■■sssssassasvssasMsnsssMBSsasaassausssxsBxssavKsssusBSBssKssasBMvssnsMSMsusssssssBsnsussusnBsnssn 


PROCESS  PARAMETER/  CONSEQ./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0013-9-1  PRESSURE-LESS 


LOSS  OF  VENTURI  CONTROL;  LOU  INEFFICIENT  BURNER  OPERATION,  6 
WATER  LEVEL  IN  QUENCH  POSSIBLE  SYSTEM  SWJTDOUN 


ACTION: 


UbIT  NOTES: 


r“" 

IINE/ITEM 


aaaaaBBBaaaBaBaaBBBBaBBBBaBBBBBBaBaBBBBBaaaBaBaaBaBaaBaaBaaaaBBBBBaaaaaBBBaBaaBBBBaBBBBBaBaaBBBaaBaBBaaaaBaaBBBaaBaa 


PROCESS  PARAMETER/  CONSEQ./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


13-10-1 


TEMPERATURE -MORE 


SEE  LINE  T0003 


COMMENTS: 
>IT  NOTES: 


ACTION: 


t 


NE/ITEM 

13-11-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


TEMPERATURE-LESS 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


IPOMMENTS:  ACTION: 

AUDIT  NOTES: 


||ne/item 


aaBaB8BBBBa8B8BBBaa88saBBBS3sxBaaasaa=saaBSBaBBSsaaaasB3ss; 

PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES 


:8888888888S888888888888a88888aB8888Sxaa88aB888B888a8 

CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


10013 

POMMI 


12-1 

lENTS: 


COMPOSITION-MORE 


NOT  APPLICABLE 


ACTION: 


IT  NOTES 
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LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0013-13-1 

COMPOSITION- LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBBawaaaaaaa—aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaaaBaaaaaaaaaaaaaaaaaaaaBawaasa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

T0013-14-1 

COMPOSITION- AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  MOTES: 


iMBBaaaaaaaaaaasaaaaaasaaMsasaaaaasKaaassaaaaaaaaaKxaasxssascsaassaaacaaaBaassssssaBKBsasssssaaBBBBBBsasaBSBBBSssBBaswsaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE 

CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0013-15-1 

COMPOSITION-OTHER  THAN 

IMPROPER  CONTROL  OF  NATURAL 

OR  COMBUSTION  AIR 

GAS  IMPROPER  AIR/FUEL  RATIO; 

INEFFICIENT  BURNER  OPERATION; 

B 

POSSIBLE  SYSTEM  SHUTDOWN 

COMMENTS:  OPERATOR  TRAINING  SHOULD  PAY  SPECIAL  ATTENTION  TO  ACTION: 

IMPORTANCE  OF  A/F  RATIO 

AUDIT  NOTES: 


bsbbbbbbbbsbbbbbbbbbbbbbbbbbbbsbbbbsbbbbbssbssbbbbsbbbbsbsbbesbbbbsbbbbbbbbbbbbbbbbbbbbssbbbbbbbbbsbbbbbbbbbbbbbbbbbbbbbbsbbbb 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOO 


T0013-16-1  STARTUP/SHUTDUN -OTHER  THAN  REFER  TO  T0003  AND  T0001 


COMMENTS: 


ACTION: 


AUDIT  NOTES 
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'nMMaraamassaasMsssssssssssssssssssvsssacsssassssaasssassssssBSBCssBKSsssBssssxssBssftssssassssssssssssssssasBssssi 


PROCESS  PARAMETER/ 
kllE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


17-1  ENGCY  SHUTDOWN-OTHER  THAN  SAME  AS  16-1 


IT  NOTES: 


ACTION: 


[PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


D13-18-1  MAINTENANCE-OTHER  THAN 


COMMENTS: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


}IT  NOTES: 


HAZOP  STUDY  IDENTIFIER 
LINE  OR  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPMENT  CONSIDERED 
DRAWING  DESIGNATIONCS) 


SUB-X  INCINERATOR 
TOOK 

INCINERATOR  CHAMBER 

INCINERATOR  SHELL  AND  REFRACTORY  IN-201 

32-03-713D  SHEET  1  OF  6,  REV  5.  7/23/91,  6-02-3793-D  SHEET  1  AND  2  REV 
6-02-3794-D  SHEETS  1  AND  2,  6-02-3795-D  SHEETS  1,  2,  AND  3 


■nun»as>ssMzcncuusssssssszExxsc3xzsxxssssEsxzx«szrssssssscrxssrEssssE«BS*xxsznzsKzssssi 


XXXKXXSXXXUXXKXXXXXBXBX 


I  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

TOOH-1-1  FLOW-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


AUDIT  NOTES: 


|»i 

AUDIT  I 

L 

Ine/i 


ACTION: 


****ssasaasaaaaaBSSBsssBBaasasaaBsasssssBSBBSBsss8sssss88SBaaBBaBS8BBBaBaBsasssBasBsssBBBSBSBBsasB8Ssaaasa; 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


iXXXXXXXXXXXXXXXXXX 

CONSEQ./ 

LIKELIHOOD 


|0U-: 

r 


U-2-1  FLOW-MORE 


EXCESSIVE  FEED  RATES,  ALL  FEED  RESIDENCE  TINE  SPECIFICATION 
systems  not  met,  possible  EMISSIONS 

PROBLEM 


PACE  MO.  70 
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AUDIT  MOTES: 


PROCESS  PARAMETER/ 
LINE/ITEN  GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

TOOU-3-1  FLOW-LESS 

EXCEEDING  DESIGN 

CONDITIONS 

TURNDOWN 

IMPROPER  OPERATION.  SURGING  OF 
COMBUSTION  CASES,  POOR 
COMBUSTION,  POSSIBLE  SYSTEM 
SHUTDOWN 

B 

COMMENTS:  DESIGN  TURNDOWN  IS  2:1 

FOR  THE  INCINERATOR  CHAMBER 

ACTION: 

AUDIT  NOTES: 


LINE/ITEH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0014-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

nnnnn88SS*8a8axC>nsSB8SZZ8SS8XZ8SZXSSZSC3«SSSSX8ZXSSSXZBSS«ZZ8S«SEZ8KZXZSSZ8ZSSe8S8USB*8>SBSBBB>nU8aB8BUBBSMSBB%Kn 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0014-5-1 

FLOW- REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


BBaassBaaaaazaaaBaaBaBaaaxaaaaBaBxaszaaaBaaaaaaazzaaaBZZBzazBzaBBaBazZBaaaaaaaaaaaBBaaaaBBaaaxxzza; 


iaaaBaaaBBBaaBazBsaaBBaaaBaBa 


PROLeSS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


TOOU-6-!  FLOW-OTHER  THAN 
COMMENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES 


MGE  NO.  71 
ID5/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
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PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


1“'! 

TOOU- 

AUDIT  I 

I 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


TOOU-7-1  PRESSURE-NO 


AUDIT  NOTES: 


NOT  APPLICABLE 


ACTION: 


SSXXVBSSSCa'ESSSSSS 


PROCESS  PARAMETER/ 
^NE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


r 

m^OMMI 

^IT 


1014-8-1  PRESSURE-MORE 


LOSS  Of  VENTURI  CONTROL.  NIGH  DESIGN  CONDITIONS  TOR  RESIDENCE 
LEVEL  OF  QUENCH  TANK.  CLOGGED  TIME  NOT  MET 
SCRUBBER  PACKING.  HIGH  WATER 
LEVEL  IN  SCRUBBER 


ACTION: 


IT  NOTES: 


n»«K»«xssarssssxs=sssrasssxxssxssssscxsssssarsssssssssssxss 


xxxxxxxxaaxxxxxxxxxxxxKxxxxxaxxxxsxxsxxxx 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


014-9-1  PRESSURE-LESS 


(Ine/ 

^014 

Cm 

IT 

ij^XXXI 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  VENTURI  CONTROL.  LOW  DESIGN  RESIDENCE  TIME  NOT  MET  A 
WATER  LEVEL  IN  QUENCH  TANK 


aaaaaaaaaaaaxxxaxxaaaaaaaaxaaxaaaaaaxxaaaaaxaaaaaaxaaxxxxaxxxxaxxxxxxaxxaaxaxaxaxxaaxxxxxxxxxxax 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


TOOU- 10-1  TEMPERATURE -MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


loMMEI 

|.T 


IMPROPER  OPERATION  OF  CONTROL  DECREASED  REFRACTORY  LIFE 
SYSTEM 


NTS:  SYSTEM  SHUTDOWN  WILL  OCCUR  UPON  REACHING  HIGH 
REFRACTORY  TEMPERATURE  LIMIT. 


ACTION: 


IT  NOTES: 


MGE  NO. 
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Z  0  P 

LINE/ I TEH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

TOOH-11-2 

TEMPERATURE -LESS 

LOSS  OF  CONTROL 

SHUTDOWN  OF  WASTE  FEED  TO  UNIT 

B 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

TOOU-12-1 

COMPOSITION -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0014-13-1 

COMPOS IT  ION- LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES; 

nsMusssscs 

LINE/ITEM 

ESSsesBxxxBssSESSsssrsssssss] 

PROCESS  PARAMETER/ 

GUIDE  WORD 

KSSSXSSSSSSSSSSSSSSS8SSBS 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0014-U-1 

COMPOSITION -AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0014-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MCE  NO.  73 
ie/13/92 


r'" 

I™ 

1“'^: 

TOOU- 

IH’nMMF 

f" 
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H  PROCESS  PARAMETER/ 

KNE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES 

T0014-16-1  STARTUP/SHUTDUN-OTHER  THAN  NO  CONSEQUENCE 

HwMMENTS!  ACTION: 

AUDIT  NOTES: 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


COMMENTS:  EXCESSIVE  SHUTDOWNS  WILL  AFFECT  REMEDIATION  SCHEDULE  ACTION: 
I  DUE  TO  LOSS  OF  EFFICIENCY  AND  NECESSITY  OF  CHANGING  OUT 

I  REFRACTORY.  T* THERMAL  RECOMMENDS  SPARING  ENTIRE 

REFRACTORY  LINING. 

IjDIT  NOTES: 


laaaaaaaaaaaaaaaaasgsaaaaaaaaaxasasaaaaasaasxsaaaassssaaassssaaaaasssaaaaasaaaaasaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

|)014-18-1  MAINTENANCE-OTHER  THAN 


l^aaaa 

LINE/I 

V)0H- 

l^OMME 

HpIT  I 

«ME/I 
014- 

^[oMMEI 

f" 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LEAKS  FROM  FLANGES,  ETC  DUE  TO  FUGITIVE  EMISSIONS 
LOSS  OF  INTEGRITY  OF  SEALS. 


NTS:  HEALTH  AND  SAFETY  PLAN  IS  NOT  AVAILABLE  AT  THIS  TIME.  ACTION;  OftM  MANUAL  SHOULD  ADDRESS  THIS 
SHOULD  ADDRESS  THE  POSSIBILITY  OF  FUGITIVE  EMISSIONS. 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  AGREED 

WESTON  2/21/92  REPORT, O&M  MANUAL  CONTAINS  ROUTINE  INSPECTIONS  PROCEDURES. 


:aaaaaaaaaaaaaaa3aaaaaaaaaaaaaaaaaaaaa3aa3aaaaaaaxaaaaaa8aaaaaaaaaaaaaaaa8aaaaaaaaa8aaa8aaaaaaaaaaaaaa8aaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
!NE/ITEM  GUIDE  WORD 

1014-18-2  MAINTENANCE -OTHER  THAN 


MMENTS; 

IT  NOTES: 


POSSIBLE  CAUSES 
LOSS  OF  REFRACTORY 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOCALLY  HIGH  SHELL 
TEMPERATURES. 


ACTION: 


FACE  HO.  74 
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NAZOP  STUDY  IDENTIFIER  :  SUB'X  INCINERATOR 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0015 

LINE  DESCRIPTION  :  WASTE  INJECTORS 
LINE/EQUIPMENT  CONSIDERED  :  WASTE  INJECTORS 

DRAWING  DESIGNATION(S>  :  32-03-713D  REV  5,  SHEET  1  OF  6,  7/31/91.  6-02-3820-C  REV  1.  3/22/91; 


raaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0015-1-1 

FLOW- NO 

NOZZLE  PLUGGING 

LOSS  OF  FEED  TO  INCINERATOR, 
INEFFICIENT  OPERATION 

B 

COMMENTS:  PLANNED  MAINTENANCE  INCLUDES  FLUSHING,  PURGING.  ACTION: 

CHANGING  NOZZLE  TIPS.  REPLACEMENT/MAINTENANCE 
ALTERNATIVES  ARE  PLANNED.  CONTINGENCY  PLAN  FOR  NOZZLE 
PLUGGING  EXISTS 


AUDIT  NOTES: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaasaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0015-2<1  FLOW-MORE  LOSS  OF  NOZZLE  TIP  INEFFICIENT  OPERATION,  HIGH  B 

EMISSION  RATE  FROM  STACK 

COMMENTS:  PLANNED  INSPECTION  AND  MAINTENANCE.  SEE  NO  FLOW  ACTION: 

COMMENTS. 


AUDIT  NOTES: 

aaaaaaaaaaaaaasaaaaaaraaaaaaaaaaxaasasBsaaaaaaaacaaasaascBBsaBaaaaasassBasaaaxaaaaaaaasaaazasaaBaaaaaaaaaaaaaaaaarsaaaaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0015-3-1 

FLOW- LESS 

SEE  NO  FLOW. 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


fAGE  NO.  76 

05/13/92  HATAJtO  AND  OPERABILITY  STUDY  -  H  A  2  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIICELIMOOO 


T0015-9-1  PRESSURE-LESS  LOSS  OF  NOZZLE  TIP  OR  LOU  FLOW.  INEFFICIENT  OPERATION 

COMMENTS:  PLANNED  MAINTENANCE  SCHEDULE  SHOULD  AVERT  PROBLEM.  ACTION: 

AUDIT  NOTES:  ^ 


SBBBBSBaBBBBBBBBBBBBEXBBBBBBaBBBBSBBXBBBBSBBaBBBBBBBBSBBSaaBBBBBSBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBSBBBSBBBBBBBBBBBBBBBBB 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T001S-10-1  TEMPERATURE -MORE  INSUFFICIENT  COMBUSTION  AIR  OR  POTENTIAL  NOZZLE  DAMAGE.  A 

ATOMIZING  AIR/STEAM  FLOW  DURING 
SHUTDOWN 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


aBBXBBSBBBBXXXEXXBXXXSXXXXXB^IXBXXBXXXXBXXXXXXXXXXBXXXXXXBXXXXXEXBXXXBBBBXBXXXXBXXXXBBXXXXXXXBXXXXXXBBXBBXXBXBXBBSBBBBXXXBBXBXB 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  I>OSSIBLE  CONCEQUENCE  LIKELIHOOD 

T0015-11-2  TEMPERATURE-LESS  NO  CONSEQUENCE 

COMMENTS:  ACTION; 


AUDIT  MOTES: 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0015-12-1  COMPOSITION-MORE  STRATIFICATION  OF  BASIN  F  WASTE  GREATER  TENDENCY  TOWARD  B 

IN  TANK  PLUGGING 

COMMENTS:  ACTION: 


AUDIT  NOTES 


PA6E  no.  77 

IS/13/92 


NAZARO  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMNARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
NE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUEHCE 


CONSEO./ 

LIKELIHOOD 


T0015-13-1  COMPOS IT  ION- LESS 

m 

NOT  APPLICABLE 

KoMMENTS: 

ACTION: 

^JDIT  NOTES: 

r 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


||)015-14-1  COMPOSITION-AS  WELL  AS 
COMMENTS: 

|||||D1T  NOTES: 

f 

PROCESS  PARAMETER/ 
LIHE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOX 


ACTION: 


izssasnzsssasscssuusussssssncsscBccxKSBUncBCBBBSBmssmsssmusKBBBSsmisn 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


1»«- 

KoHHEI 

^IT  I 

mnwwwm. 

I 


CONSEO./ 

LIKELIHOOD 


15-15-1  COMPOSITION-OTHER  THAN 


IMPROPER  RATIO  OF  WASTE  TO  INEFFICIENT  COMBUSTION  OF  WASTE  A 

ATONiriNG  AIR  OR  COMBUSTION 

AIR. 


MMENTS: 

IT  NOTES: 


ACTION: 


SMnSSSSSSSSSSSVSXasSSSSSSaSSSSSSSBSSSSSSSSSSSSSSSSSSSSSSSSCSSSSSSSCSSKSSSSSSSSSaBBBSCCSSSSBBSSSSSBSSBBBSSSSSMBBBBSSSMSSB 


1^  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

1^15-16-1  STARTUP/SHUTDWN-OTHER  THAN 

COMMENTS: 

IciT  NOTES: 


POSSIBLE  CAUSES 
SEE  TEMPERATURE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


mfMt  I 

W/13 

f^OMNCI 


iGE  NO.  79 
1/13/92 


HAZARO  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA  HAZOP  VER  1.3 


NNENTS: 

IT  NOTES: 


(PROCESS  PARANETER/ 
NE/ITEN  GUIDE  WORD 

tel6-3-1  FLOW-LESS 

UNNENTS: 

IdIT  NOTES: 


r 


"  PROCESS  PARANETER/ 

LINE/ITEN  GUIDE  WORD 


^|oi6- 

MNNEI 

I 


16-A-1  FLOU-AS  WELL  AS 
NNENTS: 


PROCESS  PARANETER/ 
INE/ITEN  GUIDE  WORD 


|“^1 

^16-5-1  FLOW-REVERSE 

j^ONNENTS: 

AUDIT  NOTES: 

I _ _ 

I  PROCESS  PARANETER/ 

NE/ITEN  GUIDE  WORD 

£16-6-1  FLOW-OTHER  THAN 

IWENTS: 

^IT  NOTES: 


POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

NO  CONSEQUENCE 

ACTION: 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

SEE  NAINTENANCE 

ACTION: 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

NOT  APPLICABLE 

ACTION: 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD  . 

NOT  APPLICABLE 


ACTION: 


PMt  UO.  W 
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PROCESS  PARAMETER/  CONSEQ./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOICNCE 

LIKELIWOO 

T0016*7-1 

PRESSURE -NO 

NO  CONSEQUENCE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

ssssssaBBXasxsssssxxxBBsssxsxBXxxxxxxaxssxsxxBxsxxsxxxxxxxsnssssxccxssasxxxaBunxxMSBscsssxuMCXMnsxuxsaManussssmsx 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0016-8-1 

PRESSURE-MORE 

LOSS  OF  CONTROL  OF  VENTURI. 

POSSIBLE  FAILURE  OF  EXPANSION 

C 

COMMENTS: 

AUDIT  NOTES: 

aBBaaBBBaaxai 

HIGH  WATER  LEVEL  IN  TANK, 
PLUGGED  SCRUBBER  PACKING 

ACTION: 

JOINT  BETWEEN  INCINERATOR  AND 

QUENCH  TANK 

BBBSBSSBBBBBBBBBB 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0016-9-1  PRESSURE -LESS 

COMMENTS: 

AUDIT  NOTES: 

BBBBBBBBaBBBaaBaaaBBaBaaaaaaaBSaaaBBBBB 

NO  CONSEQUENCE 

ACTION: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0016-10-1 

TEMPERATURE-MORE 

LOSS  OF  QUENCH  WATER  OR 

DAMAGE  TO  LINING  OF  TANK  AND 

C 

INSUFFICIENT  QUENCH  WATER  IN 

TANK 

EXPANSION  JOINT,  POTENTIAL 
HAZARDOUS  RELEASE  OF  HOT  GASES 

COMMENTS:  REDUNDANT  LEVEL  AND  TEMPERATURE  ALARMS  ON  SEPARATOR  ACTION: 


AUDIT  NOTES 


IP 

I 


MO.  61 
/13/92 


HAZARD  AMO  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SLMHARY  REPORT 
CA  HAZOP  VER  1.3 


«amsssuna»s«SBS«su«SB«BB»sssaBss«sassaaBBsssasaEssmsx«xsBss&xaBxssKxssBBssussssssss«SBssssm«uss«sssuss»ssss«sssns 


PROCESS  PARAMETER/ 
HE/ITEN  CUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUENCE 


COHSEO./ 

LIKELIHOOD 


l^ONMEI 


16-10-Z  TEMPERATURE -MORE 


PLUGGIMG  OF  RETURN  LINE  FROM  POTENTIAL  DAMAGE  TO  QUENCH  TANK  C 
SEPARATOR  TO  QUENCH  TANK  OR  AND  EXPANSION  JOINT  WITH 
SOLIDS  ACCUMULATION  IN  QUENCH  RELEASE  OF  HOT  GASES 


TANK 


NTS:  UNLIKELY  TO  OCCUR;  SEPARATOR  ALARMS  NAY  NOT  DETECT  HIGH  ACTION: 
TEMPERATURE/LOU  LEVEL  IN  QUENCH  TANK  UNDER  THIS 
CONDITION 


>IT  NOTES: 


H^sasB 


PROCESS  PARAMETER/ 
NE/ITEH  GUIDE  WORD 


16-11-1  TENPERATURE'LESS 

1^  ENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NO  CONSEOUENCE 


POSSIBLE  CONSEOUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


I 


I WIO’  I 

HoMMEN 


'■SSS*SSBBSSMSSSSSSS««SSaaS8SZSCSSSSSSSSSSSX«SSSSSSS83X8SSSSSSS%SSSSSSSSSSSSSSSS«8SSSS8SS9S8SSSBSSSSBSaiSSS«BBBMSBCM«SSSS 


PROCESS  PARAMETER/ 
NE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUENCE 


CONSEQ./ 

LIKELIHOOD 


T0016-12-1  COMPOSITION-MORE 
NTS: 

IT  NOTES: 


NOT  APPLICABLE 


ACTION: 


BMBS8SBSB88888888S888S8888S88S8888888S88S88888S888S888888S88S88888: 


'S888888888888B888888888888S888888SS8888S88888BSSSSSS888888B 


PROCESS  PARAMETER/ 
NE/ITEN  GUIDE  WORD 


1^16-13-1  COMPOSITION-LESS 
COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES 
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SSBSSaBSSnSSMBSBSSSSSSSSSSBSttSSSBBMlUISMSSnSSSSSaSSaKSSaSSSXZaSSSZXVSKSKSXSBSSXSSSSSSSSaSSXSSSUCSSSVSSBSBBSMSSSUSMESKS* 

PROCESS  PARAMETER/  CONSEO./ 

LtHE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0016-U-1  COMPOSITION-AS  UELL  AS  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

BSSSSBBSSSSBBSBSSSSSBBBSBSBSSSBSSBSSBS 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0016-1S-1 

COMPOS  IT  ION -OTHER  THAN 

SOLIDS  ACCUMULATION 

SEE  MORE 

TEMPERATURE 

C 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBXXXXBBBBXXXXBBBXaxxasaXaXXXXBBXXXXXBXXXBXXBXXBBXXXXBXXBXXXXXXXXBBXBXXXXXBXBXXBXBXXBXXXBZBZXBBBXXXXXXXXBBXSSBBSBBBBBBBBBBBBBB 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0016-16-1  STARTUP/SHUTDUN-OTHER  THAN  NO  CONSEQUENCE 

COMMENTS:  ACTION; 

AUDIT  NOTES: 

BSnSSSSSBSSSSSSSSSSSSSSSSSBSSCSSSSSSSSSSCSSSSSXSSSSSSSSSSSSSSSSSSSSSSSSSSBSBSSSSSSSSSSSSSSBSSCSSCSBSSSSSSBSSBBCSBSSSSSSSBBSSS 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0016-17-1  EMERGENCY  SD-OTHER  THAN  SEE  EMERGENCY  SO  FOR  RECYCLE 

LINE  FOR  PUMPS  P'202A/B 

COMMENTS:  ACTION: 


AUDIT  NOTES 


fAGE  MO.  83 
■D5/13/92 
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t  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

T001G-18-1  MAINTENANCE-OTHER  THAN 


^OMMEtl 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


CORROSION  OR  IMPROPER  SHORTENED  LIFE  OF  EXPANSION 

INSTALLATION  OF  HEAT  SHIELD  JOINT 
ITEM  9  ON  DUG  A-02-3793D  SHEET 
2  OF  2,  REV  2. 


ACTION:  HEAT  SHIELD  SHOULD  BE  INSTALLED  PROPERLY  AND 

INSPECTED  PERIODICALLY  DURING  SCHEDULED  OUTTAGE. 


}IT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES.  INSPECTIONS  DURING  SCHEDULED  MAJOR  SHUTDOWNS 

RESPONSE:  WESTON  11/5/91  REPORT;  AGREED 
WESTON  2/21/92  REPORT.  OAM  MANUAL  WILL  INCLUDE 


saasaaaaaaaaaaaaaaaaBBBBBBaaaaaBBBBBaaaaBBaaaaaBBBBBaBBBaaBBaaaB 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


^016- 

■bwMEI 


-19-1  LEVEL-NO 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


)1T  NOTES: 


aBaBaaBaaBBaaBaaaaaaaaaaBaBBBBaaaaaaaaaaaaaaxaaaaaaaaBasxaaaaaaaassca 


B  PROCESS  PARAMETER/ 

IINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


ll^OMMEI 


16-20-1  LEVEL -MORE 


NTS:  SAFEGUARDS  IN  DESIGN  ARE  IN  PLACE. 


}IT  NOTES: 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  CONTROL  ON  MAKEUP  WATER  HIGH  AGITATION  CAUSING 
OR  SCRUBBER  BLOWDOWN  POTENTIAL  DAMAGE  TO  EXPANSION 

JOINT  AND  OTHER  EQUIPMENT 


BBBBaBaaBaaaaaBaaBBaaaaBBaaaaa 


xaasasaaaaaaaaaaaaaaaaaBa 


(PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


11016- 

Tommei 


21-1  LEVEL-LOW/NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SEE  MORE  TEMPERATURE 


ACTION: 


)IT  NOTES: 


MCE  HO.  84 
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LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0016-21-2 

LEVEL -LOU 

LEAK  OR  TANK  RUPTURE 

RELEASE  OF  HOT  GASES  AHO  HIGH 
TEMPERATURE  LIQUIDS  INTO 
ENVIRONMENT 

C 

COMMENTS: 

ACTION:  DETERMINE  WHETHER  CONTAINMENT 
WHETHER  TANK  IS  BELOW  GRADE. 

BERMS  EXIST  AND 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  CONTAINMENT  BERHS  00  NOT  EXIST,  HOIfVER  TANKS 

ARE  BELOW  GRADE 

WESTON  2/21/92  REPORT  STATES  SAME 


HAZOP  STUDY  IDENTIFIER  :  CAUSTIC  FEED  SYSTEM  (20X} 

LINE  OR  EQUIPMENT  DESIGNATION  :  T0017 

LINE  DESCRIPTION  :  CAUSTIC  SOLUTION  TO  FEED  PUMPS  (P-208A/B> 

LINE/EQUIPMENT  CONSIDERED  :  3-XB-012-E-0,3-XB-306-E-R,3-XB*306A-E*R,3-XB-306-E-R,TK-205,P-208A/B 
DRAWING  DESIGNATIONIS)  :  03-04-009  REV  0  (7/31/91);  32-03-713-0  SHEET  3  OF  6  REV  5  (7/23/91) 


iaaaasaaaaxaaaaaaxaaBaaaaaaaaaaaaaaaaasaaaCBaaaaaaaasaaaaaaaaaaassaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0017-1-1 

FLOU-NO 

INADVERTANT  VALVE  CLOSURE, 

NO  CAUSTIC  FEED,  LOW  pH  IN 
QUENCH,  REDUCED  SCRUBBING 
EFFICIENCY,  CORROSION  POTENTIAL 
DUE  TO  ACID 

A 

COMMENTS:  ACTION: 

AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SNELL  OIL  COMMENTS: 

ACTION  ITEM:  O&M  MANUALS  SHOULD  INCLUDE  PROPER  VALVE  POSITIONING 


aaaaaaaaaaaaaaaaaaxaaaaaxaaxaaxxaaxaBxxaaaaaxBxaaaxaaxBxxxxxaaaxBaaaaaxxxxaxaaaaaaaaaaaaaaaaaaxaxaaxaaaaxaaxaaaaaaxaaaaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0017-1-2 

FLOW- NO 

LINE  BREAK 

SAME  AS  1-1  PLUS  RELEASE  OF 

CAUSTIC  INTO  CONTAINMENT  AREA 

C 

COMMENTS : 


ACTION: 


AUDIT  NOTES: 


MCE  NO. 
■05/13/92 


t0017-2-1  fLOU-MORE 


ilUDIT  NOTES: 


^/13. 

mLnaai 

|tNE/ITEH 
T0017-: 

UnMNEi 

MBIT  I 

I 

snsssi 

liNE/I 
||poi7-: 
^OHMEI 
jj^IT  I 

SMSSS: 

r 

LINE/I 
||^17-< 
COMMEI 
ijsiT  I 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUNMARY  REPORT 
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■■sasBsaaaaaaavasaasaaBEExsaaasssasssssxssassaassssscsxsaaxxsBsx 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


NE/ITEH 


BBSEBBBSSEESBSSBEEESEBSEE 

PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FLOW-LESS 


SAME  AS  NO  FLOW 


ACTION: 


IT  NOTES; 


aaEBBXSSESBEBEXSBEBBBSSBSEESSSXSSEBBSSSSSSSSSSSSSSSBXSSSSSSSESBSSSSSBXBESSSBXXSSSESSSEBBSBSSSSSSSSSSBBSESESEEEBEBES 


LINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


17-4-1  FLOW-AS  WELL  AS 


NOT  APPLICABLE 


COMMENTS: 


ACTION: 


IT  NOTES: 


f"; 

017 

r 


NE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


1017-5-1  FLOW-REVERSE 


AUDIT  NOTES: 


BEBEEEEEBSXSBXXEEEBEEEE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION; 


■BBBEEEXEXSaBSEEXBXXXXXXBSXXEXXEXEXEXEESSXXXXXXXXXXSXXXEXXBXEBXEEXBEESXXEBXXXBXSSSSBEBSBEBXBBXEXXBXBBEBBBBBESXB 


T0017-6-1  FLOW-OTHER  THAN 


IP  HE/ ITEM 
T0017- 
■OMME 

r 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 
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CA  HAZOP  VER  1.3 


LINE/ITEM 

■  SUSSKBSSaVSBSSSSBSSSSSKXBSSVSSa 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

SEEEESEEXEEEaai 

tBEEEEEEESSSEEEEaEEEaBBSaSEEBai 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0017-7-1 

PRESSURE-NO 

SAME  AS  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0017-8-1 

PRESSURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

asamsEsasaaEBaasESESsssassssaEassESBExsEssssa 

lasasaasassEaasssss 

aaassssaasssaEaaaBaaaBaaaaaBaEaaaBsaBaaaaaEsaaaaaEasaaEEEBaBSES 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0017-9-1 

PRESSURE -LESS 

INADVERTANT  VALVE  POSITIONING, 
LINE  LEAK,  FREEZING  IN  LINE 

CAVITATION  OF  PUMP,  LOSS  OF 
CAUSTIC  FEED 

B 

COMMENTS:  RECOMMEND  REVIEW  OF  PUMP  NPSH  CALCS 

ACTION: 

AUDIT  NOTES: 

RESPONSE  TO  COMMENT:  WESTON 

11/5/91  REPORT;  P- 

208  REQUIRES  4 

FEET;  A  MINIMUM 

OF  30  FEET  IS  AVAILABLE 

WESTON  2/21/92  REPORT  SAME  AS  11/91 


nVSSSSftSSSSSSSSSSrSSSSSSSSSSSSXSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSXSSSSSSESSSSSSKSSSBSSSSSSSSSSBCSSSSSSSKSBSSSBSSSSSaSSSCSSSaVSS 

PROCESS  PARAMETER/  CONSEO./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0017-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

PACE  MO.  66 
05/13/92 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


PAGE  NO.  87 
J>5/ 13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


T0017-11-1  TEMPERATURE -LESS 


■  XSSSSXSXas&XSSSSSSXBSaSBSSKBHBKVBBCSSSSSSSSSSMUftSaSBKXSSBBSSSMSSSa 


POSSIBLE  CAUSES 


LOSS  OF  HEAT  TRACING 


COMMENTS:  SEE  T0006  RE  COMMENTS  ON  HEAT  TRACING 


IT  NOTES: 


I 

COMMEI 

|.n, 

|||lBBBBl 

LlNE/r 

■i>017- 

HcOMMEI 

l^IT  I 


POSSIBLE  CONSEQUENCE 


LOSS  OF  CAUSTIC  FEED,  POSSIBLE 
CAVITATION  OF  PUMP  DUE  TO 
INCREASE  IN  VISCOSITY 


CONSEO./ 

LIKELIHOOD 


SBBSSSBBBBBBSSSESBSBBSSBZSSSSSSSXSSSSSBSBSSSBSSSSBBXBaBSESSBSSSBSSBBBSSSBBSSSBSXSBBBBBBBBBBSBBBBBBBBBBBBBBBBSaXB 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

1)017-12-1  COMPOSITION-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


INCREASE  IN  VISCOSITY  DUE  TO 
HIGHER  CONCENTRATION 


POSSIBLE  PUMP  CAVITATION;  LOSS 
OF  CAUSTIC  FLOW 


NTS:  SEE  STUDY  NODE  FOR  TK-205  FOR  IMPROPER  CAUSTIC 
CONCENTRATION 


IT  NOTES: 


ACTION: 


ESBBSBBBBSEEXXSEEESBSESXSSSSBEEESEESSSSESSSSEESSSBESSEEEEESBSXESESSSSSEBSBBBSSEEBBSSS 


■  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

11^017-13-1  COMPOSITION-LESS 

COMMENTS: 

IjDIT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NO  CONSEQUENCE  TO  THIS  LINE 


SSSSSSSSSSSSSSCSSSSftiSSSSSSSSXXSSSSSSSSSSCZSBSCSSSSSSSSXZSSSSSSSSSSCXSSSSSSSSSSSBSSSSSCSSSSSSSSBSSBSSSSSSSaSBSSSa 


INEZ ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


0017-14-1  COMPOSITION-AS  WELL  AS 


NOT  APPLICABLE 


^COMME 


ACTION: 


AUDIT  NOTES: 
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LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0017-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0017-16-1 

ST ARTUP/SHUTDWN -OTHER  THAN 

NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

BSSBBBBBBBBBBBBBBBSBBBXBBBBBSBXXSXXXBXSBBSXXBXSXXBBXBXBBXXBBBBBBBBBBBSXBSBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0017-17-1 

EMGCY  SD-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSXSSSBSBXXBSSSXXSBXXSXSBBBSBBSSBBBBSXXSSXXBrSSXXSSXXrSSBXSXXXXSSSXXrSBSBBBSSSXBBBBBXBSBBBBBXXXSBBSBBBEXSBBBBBBBXBBBBBBBBBBBBX 

PROCESS  PARAMETER/  CONSEQ./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0017-18-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 


ACTION: 


AUDIT  NOTES 


PACE  MO.  S9 

|||e/t3/92  HA2ARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

I  AUDIT  TRAIL  SUMMARY  REPORT 

CA_HAZOP  VER  1.3 


MGE  NO.  90 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


turasmasuB 


CONSEO./ 
LIKELIHOOD 

T0018-3-1  FLOW-LESS  SAME  AS  LESS  FLOW  FOR  T0017 

COMeNTS:  ACTION: 

AUDIT  NOTES: 


LINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


SBBSSSSBBSBSBBBBBSSBBBSBSBSBBBSaBBBZBBSSBBBBSBSBaSSZZXXSSSSSEBZBSBSBSSZSSZBZZBBSBBBBSZBXBSBBSBBBBSSBBBSSSBSSBBSBSSBSSBBBSBI 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

^  POSSIBLE  CAUSES 

POSSIBLE 

CONSEO./ 

CONSEQUENCE  LIKELIHOOD 

T0018-4-1 

FLOW-AS  WELL  AS 

COMMENTS: 

ACTION;  RECOMMEND 

INTERLOCK 

ADDITION  OF  INTERLOCK  65  TO  ACV-64  AND 
TO  LOSS  OF  PUMPS  P-202A/B. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  AGREED,  INTERLOCK  65  HAS  BEEN  ADDED. 

RESPONSE:  WESTON  2/21/92  REPORT,  ALSO  FSHH-41  HAVE  BEEN  ADDED. 

aaBBZzBazzzxzzzBzzzzaBzzazzzxxzaBBzzzBzzzzBBzzzzzzzzzzzzBBZzazzzxzBZBZzzzzzzzzxzzzzzzzzzzzzazzzzzzzzzzzzazzazBazzzzzzaBaaaazza 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0018-5-1 

FLOW- REVERSE 

NO  CONSEQUENCE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


iszEZZzzazsaazzzzzzBzaaazazzzazzzazBaaaazazzzzzaazBaBaaZBBzaazzBaaBzzaaaaaa] 

CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0018-6-1  FLOW-OTHER  THAN 


NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


I 


'AGE  NO.  91 
713/92 


HAZAAO  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


iNE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


^D018- 

HcOMMEI 

r 

•t 

I 


7*1  PRESSURE -NO 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
SAME  AS  NO  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  UQRD 


|doi 

COM 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


I18-8-1  PRESSURE-MORE 
COMMENTS: 

)IT  NOTES: 

BBBBBBSBBBBBBBBBSSSSBBSSBBBBSBZZSBSBSBXZBSSBSSBXBSSSSSXSSSXBSSSCBSSSSSSSSSBBSSSSSSBSBSBBSSBSBBBBSSSBBBBBBBSSBCBBBBBBBSBBSB 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  UORD 


£ 

ipRWE 

Twdit 

I- 

I 


POSSIBLE  CAUSES 
SAME  AS  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


18-9*1  PRESSURE-LESS 
NTS: 

IT  NOTES: 

isbbbbbbbbbbbxbxxxxxbbbxbxxxxxxxxxzxxbxxxxxxxxxxbxxxxxxxxxssxxxxxxxxxxxxxxxxxxxkxxxxxxxsbxssbxbbsxbbbbbbbbbbbbbsbbbbbbbbbbbb 


PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  UORD 


T0018-10-1  TEMPERATURE -MORE 
^COMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


I 

I 


rsnanMssBCssMssssssBsscsssssssssssasscxsssssxsssssssssssssssssssssssssBsKsssssscasssMssssBsssssBsasssssMssnsssssssn 


NE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


■DOI 

*C0M 

r 


B18-11-1  TEM?ERATl«E-LESS 
"COMMENTS:  PART  OF  PIPING  IS  INDOORS 
>IT  NOTES: 


POSSIBLE  CAUSES 
SEE  LINE  T0017 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION 


MGE  MO.  92 
05/13/92 


^WkGE 

^05/i: 

1^' 

MNE/ 

^18 

||afti 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 

1018-12-1  COMPOSITION-MORE 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


AUDIT  MOTES: 


t  PROCESS  PARAMETER/ 

E/ITEM  GUIDE  WORD 

T0D18-13-1  COMPOSITION-LESS 


)IT  NOTES: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


■  PROCESS  PARAMETER/ 

Re/ITEM  guide  hXIRD 


18-U-1  COMPOSITION-AS  WELL  AS 
COMMENTS; 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES: 


BaaaaaaaaaaaaaaaaaaaaaaaaaasasasxaBaaaaaxaaaaaaaxaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


18-15-1  COMPOSITION-OTHER  THAN 


T  NOTES: 


POSSIBLE  CAUSES 


SAME  AS  T0017 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BaaaBaBBaaaaBaxaBBaaBaaaaaaaaaBaxaaaaBaaaaaaaaaBBBaaaaaaaBaaaaBaBaaBBBBaBBBaaBBaaaa 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


18-16-1  ST ARTUP/SHUTDWN -OTHER  THAN 


NON  SEQUENCED  POSITIONING  OF  SAME  AS  NO  FLOW 
VALVE  XV- 23  WITH  ASSOCIATED 
PUMP  (P-208A/B} 


:NTS:  (I)PUMP  P-208A/B  SHOULD  BE  OPERATING  AND  FLOW  PROVEN  AT  ACTION:  (2}RECOMMENO  EVALUATION  OF  ADDING  INTERLOCK  TO 
FE-41  PRIOR  TO  INTRODUCTION  OF  WASTE.  SHUT  DOWN  INCINERATOR  IF  LOSE  CAUSTIC  FLOW 


HAZARD  AMO  OPCRABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA.NAZOP  VER  1.3 

(EISL-AI). 

AUDIT  NOTES:  NOVENBER  S.  1992  HA20P  REVIEW  SHELL  OIL  CQNNENTS: 

ACTION  ITENS:  INCINERATOR  WILL  TERNINATE  WASTE  FEED  IF  SCRUBBING  pH  IS  NOT 
WITHIN  PERNIT  LINITS. 

RESPONSE:  WESTON  2/21/92  REPORT.  (1)THIS  HAS  BEEN  PROVIDED  FOR  IN  THE  CONTROL 
LOGIC.  REFERENCE  INTERLOCK  66  ON  THE  INTERLOCK  NATRIX  (2)  FISLL-41  HAS  BEEN 
ADDED  TO  THE  INTERLOCKS 


PAGE  NO.  93 
05/13/92 


PROCESS  PARANETER/ 
LINE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0018-17-1  ENGCY  SD-OTHER  THAN 


FAILURE  OF  VALVE  ACV-64  TO  UNCONRTOLLED  RELEASE  OF  CAUSTIC 
CLOSE  PROPERLY.  INTO  QUENCH  TANK  AND  POSSIBLE 

RELEASE  OF  CAUSTIC  THROUGH 
OVERFLOW  OF  QUENCH  TANK. 


CONNENTS:  (l)OPERATOR  SHOULD  VERIFY  CLOSURE  OF  THIS  VALVE  AFTER  ACTION:  (2>C0NFIRM  WHETHER  HEAT  TRACING  IS  ON  ENERGENCY 
BOTH  ENERGENCY  AND  NORNAL  SHUTDOWN.  (THIS  BELONGS  TO  POWER  SUPPLY 

T0018  ITEN  16*2) 

AUDIT  NOTES:  NOVENBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  CONNENTS: 

NOTE  TO  ACTION  ITEN:  20X  CAUSTIC  SODA  DOES  NOT  REQUIRE  HEAT  TRACING. 

RESPONSE :WESTON  2/21/92  REPORT,  (l)PROOF  OF  CLOSURE  LINIT  SWITCHES  ARE 
INCLUDED  ON  ALL  CRITICAL  VALVES  (2)  ALL  HEAT  TRACING  IS  INCLUDED  ON  THE 
ENERGENCY  POWER  SUPPLY. 


LINE/ITEN 

PROCESS  PARANETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0018-18-1 

NAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

CGNNENTS: 

ACTION: 

AUDIT  NOTES: 


(mi 

OS/13 

I 


NO.  94 
OS/13/92 


MA2AS0  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMHARY  REPORT 
CA_HAZOP  VER  1.3 


NA20P  STUDY  IDENTIFIER  :  CAUSTIC  FEED  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0019 

LINE  DESCRIPTION  :  CAUSTIC  RECYCLE 

LINE/EOUIPMENT  CONSIDERED  ;  2-XB-307-E-R,1-X8-307-E-R.1-XB-319-E*R  BEGIN  AT  2-XB-306-E-R  AND  TERMINATE  AT 

TANK  TK-20S 

DRAWING  DESIGNATION(S)  ;  32-03-713-0  REV  5  SHEET  3  OF  6  (7/23/91);  03-04-009  REV  0  (7/31/91) 


LINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELINOOO 


FLOU-NO 


SAME  AS  NO  FLOW  FOR  LINE  T0018  INEFFICIENT  MIXING  IN  TANK 

TK-205;  POSSIBLE  pH  CONTROL 
PROBLEMS 


>IT  NOTES: 


ACTION: 


■•••**************®*******ssss*ss*»*»**«»»«******x«#*#«s*«**a**««»«»#«»s»«»####«a«**«a«**) 


IINE/ITEM 


COMMENTS: 


PROCESS  PARAMETER/ 
GUIDE  WORD 

FLOW-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LINE  RUPTURE 


SAME  AS  T0018 


IT  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


KKVSSSSSCSSSBBBMXaSSSSSBSSSSXSSXSBSVSBSSSSSBHBSSBBSSSSBSBMSK 


tBBBBBBBBBSBBSBBBBBBBSBBBB 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PAGE  HO.  9S 
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LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LliCELINOOO 

T0019-3-1 

FLOW-LESS 

SAME  AS  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  HOTES: 

OTMSsvssussacsssssssMssasssaMsssssssasssx 

saaassssaaaasaaxB 

BBBBBBBSMSUBCBBMSSSMBS 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0019-4-1 

FLOU-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

Bassaxssaaassaaaaassaaaaaasasaass 

aaassssaasssssasaaassasscsasssss 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0019-5-1 

FLOW-REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

sssssxsseasssssss 

BssssasxsssssBSSSsrasrB 

SBBBBSBBBBSSXBBSSBSSSSSXBB 

PROCESS  PARAMETER/ 

CONSEQ./ 

IINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0019-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMIKNTS: 

ACTION: 

AUDIT  HOTES: 

■XXSXBnSSBXXaSBBXXXSBBXXBBBXXBBBXXSBXSXXXSBXXXBXXXBBXSXXBBBBBBSXBBBBBBSBXBBBXBXXBXI 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0019-7-1 

PRESSURE -NO 

SAME  AS  T0018  -  HO  PRESSURE 

COMMEHTS: 


ACTION: 


AUDIT  HOTES 


pm  NO.  96 
J»/«/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HA20P  VER  1.3 


T0019-9-1  PRESSURE -LESS 
isMMENTS: 

MPIT  NOTES: 


■ne/item 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W19-8-1 

PRESSURE -MORE 

SAME  AS  T0018 

Bomments: 

ACTION: 

|OMME 

AUDIT  NOTES: 

■ 

PROCESS  PARAMETER/ 

CONSEQ./ 

■iE/ITEM 

GUIDE  WORD 

PC^'SIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

SAME  AS  T0018 


ACTION: 


SMnssssasssssmsKssasssssxvssssscsssasasssasssHzxsassssxssassssxsss 


S  PROCESS  PARAMETER/ 

E/ITEM  GUIDE  WORD 


jpi9-10-1  TEMPERATURE -MORE 
COMMENTS: 

Jin  NOTES: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEO./ 

LtICELIHOOO 


■ssssasssaaaaasxaxBBaaaaaBssasEssssssBSBavsssssssssaecsxsssxsasaxsBscssawaMsxaxssssBKXKsaaMSKSBsasBsssBBsaassSBBSssassa 


PROCESS  PARAMETER/ 
E/ITEM  GUIDE  WORD 


'  UpMEI 

uni  I 


9-11-1  TEMPERATURE-LESS 
MENTS: 

T  NOTES: 


POSSIBLE  CAUSES 
SEE  LINE  T0018 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BBBBBSBXBSSSBBBBBBBBBBBBBBSSBXBBBBBBBSBBBBBBXBSaBBBSBSBBSBBBXBBBSBBSBBSBBBBBBBBBBBBBBBBBBBBBBSBBBSBBBBSBBBBXSBBBSBBSXS 


■PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


10019-12-1  COMPOSITION-MORE 

HmENTS: 
won  MOTES: 

I 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 
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IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0019-13-1 

COMPOSITION-LESS 

HOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 
LIHE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


COHSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0019-U-1  COMPOSITION-AS  UELL  AS  NOT  APPLICABLE 

COMMENTS:  ACTION: 


AUDIT  NOTES: 


axXXXXXXaxXXXXXXXXXXXXBXBXXXXXXXXXXXXXXSXXBBXXXXXXXXXXXXXXXXXXXXBXXXXXXXBXBXBXXXXXXBBXXZXBXXBXBXXBXXXXXXSXXSSXXSBXXXSSXBSBXXXX 


PROCESS  PARAMETER/ 

LINE/ITEH  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0019-15-1  COMPOSITION-OTHER  THAN  SEE  T0018 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

XXXXXXXXXXXXXXXBXXXXXXXBXXXXXSBXXXXXXXZXXXXXBXXXXXSXXXXXXBXXXXZXXXXBXBXXBXXBXXXBXXXXXXXXXXBXXXBXXXXKXXXXXXXXXXXXBXXBXXXXXXXBXX 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

COHSEQ./ 

LIKELIHOOD 

T0019-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

EaXXXXXXXXBXXSSXXXSXXXXXBXXXXXXXXXXXXXXXXXXXXXBXXSXXXBXXXBXXXXXXXXXXXXXXBXXXXXXXXXXXBBXB] 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0019-17-1 

EMGCY  SD-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


I MGC  NO.  96 
OS/13/92 


I  MSI 
05/ 

I 

r 

Boor 

mCOM 

Buoi 


HAZARD  AND  OPERABiLITY  STUDY  -  M  A  Z  0  P 
AUDIT  TRAIL  SUNHARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 

[INEZ ITEM  GUIDE  WORD 

0019-18-1  MAINTENANCE -OTHER  THAN 
iCOMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


IT  NOTES: 


HAZOP  STUDY  IDENTIFIER  :  SCRUBBER  RECYCLE  LOOP 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0020 

LINE  DESCRIPTION  :  SCRUBBER  BLEED 

LINE/EQUIPMENT  CONSIDERED  :  3-BR-501-H-K,2-BR-S01-H-K.2'BR-502-H-K,3-BR-S01-H-K,3-BR-501'N-K.  BEGINS  AT 

6-BR-501-H-K  AND  ENDS  AT  TERMINUS  OF  CAUSTIC  FEED  LINE  1  1/2'XB-306-N-R 
DRAWING  DESIGNATIONCS)  :  32-03-713-D  REV  S  SHEET  3  AND  S  OF  6  (7/23/91) 


P»a  MO.  99 

09/13/92  HAZAXO  AMO  (»fUitLITY  STUDY  •  M  A  2  0  P 

AUDIT  TMIL  SUMMAAY  tEPOMT 
CA_IU20P  vet  1.3 


PMCftS  PAtAMTH/  COMSEO,/ 

lIHe/ITiN  OUlOf  WOOD  POSSISIE  CAUUt  PWSItlC  COHUOUEMCE  LIKELIMOOD 

T0020-1'3  EkOU-MO  lIHE  tUPTUtf  eOWSTtCAIt  Of  LOSS  Of  fkOU  TO  OUENCM  TAMA  A 

COMTtOl  VALVE 

CSMMfNTf:  ALTEINATE  MAKEUP  UATEt  SUPPLY  TO  DUEMCM  TAMK  AVAILAELE  ACTION: 

AUDIT  MOTES: 


*****■*******»***«****—»*— ***»«*********»*•** 


PMOCESS  PAtAMETEE/ 

LIMB/iriN  EUtOf  IXMO 


POSSttLC  CAUSES 


COMSEO./ 

possitLE  coHseouEMCf  iiaitNOoo 


Ta020-1-4  fLOU-HO 


LIME  tUPTuME  OOlMTtEAfl  Of  SPILL  Of  MOT  (190f)  SCtUDDEt  C 

COHTtOL  valve  OLOUDOWM  INTO  UOtK  AtEA 


eOMMEMTS: 


ACTIOH:  fVAlLMTE  MEED  fOt  PtESSLAE  SWITCM  TO  IieiCATE 
COWITIOH 


AMDIT  MOTES:  lEfPOMSE:  MtTON  11/1/91  AEPOtt;  MO.  tOUTlMf  lIME  IMSPECTIOHS  WILL  MOTE  SPILLS 

Of  TMIS  TYPE. 

WESTON  2/21/92  MEPOmSE  IS  Tut  SAME  At  11/91 


■■■■■■■a****************************************—************************* »**»»»•■«*»**»»**»» 


PMOCESS  PAAAMITIM/ 

LIME/ ITEM  tt/IDE  WOMO 


POSSIELI  CALfSES 


COMSEO./ 

POSSItLt  COHSEOUEMCf  IIKELINOOO 


TOQaO-2-1  fLOW-HONE 


LOSS  Of  CSMYAOL  0«  fCVS2  IMCXEASED  OLOWDOWM  TO  MIME  A 

HOlOIMC  TANKS 


eOMMIMTS;  ACTIOH; 

AUDIT  MOTES:  MOVfMMt  3.  1992  NA20P  AEVIIW  SMELL  OIL  CCMVMTS; 

ACTION  ITINS:  COMSIOEt  fLOW  laOICATOM  la  Liaf  TO  WIMC  hOLOIMC  TANKS  (flOH 
INOICATQII  PMOVIOEO  fOM  OUEmCN  AECYCLI  IlOWDOWHI 


PMOCESS  PAMAMETEM/ 
tlNE/ITm  EUlOf  HOMO 


POSStiLf  CAUSES 


COMSEO./ 

POSSIlLE  CONSEMKC  LIKELIHOOD 


T«aO-3-1  fLOW-LESS  LOSS  Of  CONTta  VALVE  LOSS  Of  LEVEL  CONTROL  IN  A 

OPiAATION,  IMAOVERTANT  VALVI  SCRUDDER 
POSItlOMiaC 


CEMMENTS: 


ACTION; 


AUDIT  rotes 


m  to.  too 
/t3/02 


IU2AIO  Ut>  OPCRAOILITV  fTUDV  •  H  A  2  0  » 
AUDIT  TIAIL  SUNMAAY  KPOtT 
CA_MA20P  VER  1.3 


—•—••a 

rtocfss  PMumm/ 

CCttSEO./ 

l/ITIN 

auiof  WORD 

ROSSIOUt  CAUUS 

ROSSI BLE  CONUQUCNCC 

likelinooo 

ao-3-2 

nau~  LI  t$ 

imc  LIAR 

SAM  AS  LIU  RURTUU 

c 

MMiiTti 

ACTION: 

IT  HOTfS: 

RROCftS  RARAMfTfR/ 

OQNUe./ 

I/ITI*» 

OUlOf  MORO 

ROtSlIlf  CAUUS 

ROSS  ISLE  CONUQUEHCE 

LIULIHOOD 

ZO-A-1 

rtOU'AS  UiLL  AS 

■or  ARRltCASLl 

MNTts 

ACTION: 

IT  ROTII: 

MOCfSS  RARAMTIR/  COMSfO./ 

l/ITIM 

OUlOC  WORD 

ROSStSkl  CAUUS 

ROSSliLC  CONUOUENCE 

LIUllNOOD 

»-3*1 

RlOW'RfVlRU 

NOT  ARRlICAill 

tWNTI: 

ACTION: 

IT  MOTIti 

RflOCISS  RARAMTIR/ 

CONUO./ 

l/ITIN 

8UI0R  WORD 

ROISIUI  CAUUS 

ROSSI  BLE  CONUOUENCE 

liKELIHOOO 

RlOW-OTMR  TRAM 

NOT  ARRIICARIC 

MNTRi 

action: 

|t  aortSi 

1 

RfOCtSS  RARAMTIR/ 

CONUO./ 

^itih 

OUIOf  WORD 

ROSStSli  CAUUS 

ROSSItLE  CONUOUEKE 

LiailROOD 

Ilf 

RMSSURI-IIO 

SAM  AS  NO  no/ 

[ 


Mttts 


ACTIOH: 


ptm  MO.  101 
09/13/92 


MA2AK0  AMO  OKRAIiLtlY  STUDY  -  N  A  Z  0  P 
AUDIT  TIAIL  SUMIASY  tCPMT 
CA  MA20P  VH  1.3 


UNMSSSVaUMMMSVSSSSMVa 

MOCCSS  riUUMTfl/ 

B——S— 

COMSEO./ 

IIHC/ITIN 

SUlOf  MOM 

POSSIBLE  CAUSES 

POSSIBLE  CCNSCQUCMCE 

LIISLINOOD 

T0020-B-1 

PtCSSUNf-MOMi 

MOT  applicable 

COMCMTS: 

ACTIOM: 

MJBIT  HOTfS: 

NOCfSS  PAXAMTCR/ 

COMSEO./ 

lIMK/ITfN 

OUlOf  MOM 

POSSIBLE  CAUSES 

POSSIBLE  COHSEOUiMCS 

likelihood 

70020-9-1 

PMfSlUNC-lIIS 

LOSS  OP  PIMP  P-203A/B:  LOSS  OP 
COHTBOL  ON  flC-«0  AM/OM  PIC-B9 

BAM  AS  USS  PLOW 

A 

CIMMHTt; 

ACTION: 

AUDIT  HOTIS: 

3 

i 

: 

• 

• 

1 

MOCItS  PAMMTIM/ 

COMSEO./ 

ilHI/ITIN 

BUIOt  MOM 

POSSIBLE  CAUHS 

POSSIBLE  COHKOUEMCE 

likelihood 

TOttO-10-1 

TIMHMATUNS-MONI 

hot  applicable 

COMMMTti 

ACTION: 

MBIT  MOTISi 

W— MB— W— 

NOCIfS  ^MUMITfll/ 

COMSEO./ 

llMC/tTIM 

OUlOf  MOM 

POSSIBLE  CAUSES 

POSSIBLE  COHSEOUEHCE 

likelihood 

T0820-11-1 

TnnUTUM-LfSS 

NO  CONStOUiNCE 

OOMMiMTS] 
MBIT  HOTtf: 


ACTION: 


Ml  M.  102 


f/is/n 

HAZARD  AND  ORfRADILlTT  N  A  Z  0  R 

ALBIT  TRAIL  Su  kEPORT 

U.NAZOR  VER  T.3 

IM/ITM 

RROCSSS  RARANTER/ 

OUIM  MM 

ROSSIRLE  CAUUS 

ROSSIRLE  COHNQUENCE 

CONNO./ 

LllCEllHOaO 

I020-12-1 

COMROSlTION-MORf 

NOT  ARRLl CARLE 

nWMTSi 

ACTION: 

»IT  NOTES: 

In/iten 

RROCESS  RARANTER/ 

fiUlDE  WORD 

ROSSIRLE  CAUNS 

.E  CONNOUCNCE 

CONNO./ 

LIKELINOOO 

p020-13-1 

COMRMITION-LESS 

NOT  ARRLICARLE 

»R«NTS: 

A»-->|. 

jetr  iOTis: 


MOCftS  »MMfTK/ 
WIN  WM 


csmwstion-othii  tnmi 


MfSItll  CMIKS 


NO  CONNOUlilCC 


CONKO./ 

mtitii  coNHONNCf  liaiiwao 


MOatS  MMWtlR/ 
WIN  MM 


t1MtUf»/«MUT0MI-0TNi*  THAN 


I 


CONKO./ 

fONIIlI  CAUSES  ROSSIliE  CONtCOUINCt  iimiNoao 


VAlVf  rcv  «2  EAUS  TO  CION  EMTT  MiM  FROM  T-201  AND  A 

(FAIL  SAFE  miTlOH)  UROM  T-202  AMD  ASSOCIATED  RIRIHC 

IHCIMIRATOR  MUTDOM.  INTO  flUENCN  TANK  CAUSIH6 

ROtSISLE  overflow  OF  NOT  MIN 
IRTO  SUHR. 


Ptm  MO.  103 
05/13/92 


MAZAKO  AMO  OMMAOUiTV  STUOr  •  M  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


OWNEMTSs  OPERATOR  SHOULD  CONFIRM  PROPER  CLOSURE  OF  THIS  VALVE 
AFTER  SHUTOOUH. 


ACTION; 


AUDIT  MOTES: 


PROCESS  PARAMETER/ 

CONSEO./ 

IINB/ITEN 

aitOE  WORD 

POSSIILE  CAUSES  POSSIILE  COHSEOUENCE 

LIKELINOOD 

T0020-17-1 

EM6CT  SO-OTHER  THAN 

SEE  NORMAL  SHUTOOIW. 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


PROCESS  PARAMETER/  COMSEO./ 

LINE/ITIM  6UI0C  WORD  POSSIRlE  CAUSES  POSSIILE  COMSEOUEHCE  LICELINOQO 

TOOZO'il-i  naimtihancE'OTner  than  mot  applicarle 

COMMENTS:  ALL  NOT  SERVICE  LIMES  SHOULD  If  AOCOUATfLT  PROTECTED  ACTION: 

AMO  IDENTIFIED 

AUDIT  NOTES: 


HAZOP  sruor  IOEMTIFIER  ;  SOFT  UATER  FEED  STSTEN 
LIME  OR  IOUIPMENT  DfSICMATIOM  :  T0031 

LINE  DESCIIPTION  :  SOFTENED  DOCSTIC  WTEI  TO  OUnCN  TAM 
LIHE/tOUlPMENT  COHSIOERfO  :  2-in-301A  C  0.2  WT-301|-E-0.2-MT-301-E-0.2'tfT-30VM-D,1  1/2-tfT-301-N-0.1  1/2 

WT-303-M  0,2-WT-301-R-D.P'207A/I.QUfNCH  TAM  0  201 
DRAWINC  DfStGIIATION(S)  ;  32-03-7T3  0  HV  5  SHEET  3  OF  I  (7/23/91) 


PROCESS  PARAMETER/  COMSEO./ 

IINE/ITEM  euiOE  HOIW  POSSIlLf  CAUSES  POSSIILE  COMKOUEHCE  LIKELIHOOD 


T0021-1-1  FLOW-HO  LOSS  OF  PUMP,  INADVERTART  VALVE  LOSS  OF  URTfR  FEED  TO  OUEMCM  I 

CLOSURE,  LOSS  OF  INSTRIMIHT  AIR  TAM;  STSTEM  SNUTDOUH 


COMMENTS: 


AUDIT  MOTES: 


ACTIOH: 


I 

I 

I 


Mi  no.  104 
a/i3/«2 


HA2iUU>  AND  OPCKAIILITV  STUDY  -  N  A  Z  0  P 
AUDIT  TIAIL  SUWAAY  REPOKT 
CA_MAZOP  VEK  1.3 


■nsMMaa 


BaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaBaaaaaaaaaaaaaaa 


PRQCfSS  PAIAMETEI/ 
ME/tTEN  6U10C  WORD 

I021-1-2  now-HO 


POSSiRlE  CAUSES 
LIME  MPTURE 


POSSIRLE  CONSEOUENCE 


COHSEO./ 

LimiHOOD 


SAME  AS  1'1  PLUS  RELEASE  Of 
SOfT  UATER 


■MMEHTS:  If  UPSTREAM  Of  ftT-39  •  GST  ALARM  AMD  SYSTEM  SMUTOOUN;  ACTION:  (1)  INVESTIGATE  HEED  fOR  PRESSURE  SWITCH  fOR  LOU 
If  OOWNSTREAM  Of  flT-39  -  HO  INDICATION  AVAILASLE  Of  fLOU  INDICATION. (2)  LOCATION  UOULO  RE  RETtCEH 

UPR-7  AMO  OUEHCN  TANK 

BIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES;  (2)  WESTON  DOES  HOT  AGREE  OH  MOVING  LOaTIOH. 

RESPONSE;  WESTON  11/9/91  KPORT;  (1)  THE  CURUNT  MONITORING  SYSTEM  IS 
adequate.  (2)  NO  WESTON  RESPONU. 

WESTON  2/21/92  RESPONU,  (2)  THERE  IS  HO  HEED  fOR  A  PRESSURE  SWITCH. 


>aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

PROCESS  PARAMETER/ 


»aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa«aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


OOMUQ./ 


W/ITEM 

GUIDE  WORD 

POSSIRLE  CAUttS 

POSSIRLE  COHSCauENCS 

LlttLIHOOD 

1^89 

fLOW-NORE 

LOSS  Of  CONTROL  Of  fCV-39 

OCCREASEO  fLOW  fROM  SCtUNER 

A 

RLEEO;  LMS  Of  CONTROL  Of 
SCRUINER  level;  INCREASED 
RLOWDOUf  TO  RRINE  HOLDING  TANKS 


■MNENTS; 

BIT  NOTES: 


ACTION: 


NOVEMIER  9.  1992  HAZOP  REVIEW  SHELL  OIL  CONMEHTS: 
ACTION  ITEMS:  CONSIDER  fLOW  DEVIATION  ALARM  OH  f|C'39. 


L 


c 


/ITEM 

1-3*1 


PROCESS  PARAMETER/ 

GUIDE  WORD 


fLOW- LESS 


NTS:  If  fLOW  fALLS  RElOW  HTPOINT  Of  fUL-39  SYSTEM  WILL 
IMUTOCNN 


POSSIRLE  CAUttS  POSSIRLE  CONHOUENCE 

INWVERTAMT  valve  POSITIONING  HE  NO  flOW 
ACTION: 


CONSEO./ 

LimiHOOD 


llT  NOtSS: 


t 


/ITEM 

1-4-1 


PROCESS  PARAMETER/ 

GUIDE  WORD 


fLOW-U  WELL  AS 


iSBMTS: 

*IT  NOTSS: 


POUIRLE  CAUUS 
NOT  APPLICARlS 


POSSIRLE  CONHOUENCE 


CONHO./ 

IIKSIIHOOO 


ACTION: 


NO.  t05 


OS/13/92 

IIA2AX0  AND  OP£*AtlLITY  STUDY  •  H  A  Z  0  l> 

AUDIT  TtAU  SUMMAKY  SEPOAT 

CA_MA20P  VEI  1.3 

ISSMIWSM9WS**** 

lINf/ITfN 

PROCESS  PARAMETER/ 
fiUIOE  UDRO 

POSSIRLE  CAUSES  POSSIRLE  CONSCOUENCE 

COHSEQ./ 

IIKELINOOO 

T0021-S-1 

PLOW- RE VERSE 

MOT  APPllCARlE 

COMMIHTS: 

ACTION: 

iWDlT  NOUS: 

PtOCESS  PARAMETER/ 

COHSEQ./ 

ilMI/lTIM 

fiUlOE  MONO 

POSSIBIE  CAUSES 

POttJli.f  CONKQUEHCE 

LimiNooo 

10021-*- 1 

nOW-OTMER  TWUI 

NOT  APPilCARlE 

COMMENTS: 

action: 

AUDIT  NOTIt-. 

PNOCttS  PARAMETER/ 

COHSEQ./ 

klNE/ITEN 

EUlOf  VIORO 

POSStll.C  CAUSES 

POStlSlf  CONSEQUENCE 

IIKEIIHOOD 

T0021-7-1 

PNflttURI-MO 

SAME  AS  NO  now 

CCMHEMtS: 

action: 

AUDIT  ROTIt: 

PQQCISS  PARAMETIR/ 
ItNE/ITEH  KIIDC  UDRO 

POISIEUI  CAUSES 

POSSIDll  CONSEQUEHa 

COHSEQ./ 

linilMOOD 

T0021-l'1  PNESSURC-MORI 

SAME  AS  MORE  riOW 

HMMSHTSi 

ACTION: 

AUDIT  NOTISt 

lINE/ITti* 

PROCESS  PARAMETER/ 
fiUlDE  WORD 

POSSmi  CAUSES 

POtSIElE  CONSEQUENCE 

CONSEQ./ 

liailHOOD 

TOOai-9-1 

PRESSURE -LIU 

ROT  APPlICADil 

•CtlW: 


MAtT  NOTIt: 


■  NO.  106 

'ism 


HAZAM)  AND  OPflAOIllTV  STUDY  •  N  A  Z  0  P 
AUDIT  TIAU  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


iMsasMawmMsssMsaMaassasMaaasaBsuaMSMasasasaBasssasssssMMSBssMssosssaasusnuBUaMussnnmsnM 


I/ITiM 

n-10-1 

MINTS: 

IT  NOTfS: 

PROCESS  PARAMETER/ 
QUIOE  WORD 

TEMPERATURE -MORE 

POSSIILE  CAUSES 

MOT  APPkICASlE 

action: 

POSSIILE  CONSEQUENCE 

CONSEO./ 

LiailHOOD 

PROCESS  PARAMETER/ 

CONSEO./ 

I/ITIM 

SUIDf  UORO 

POSSIILE  CAUSES 

possisle  consequence 

LIKELINOOD 

11-11-1 

temperature -tfSS 

LOSS  OP  NEAT  TRAC lac 

PROZEN  PIPE  AMO  LOSS  Of  WATER 

• 

nto 

WfHTS: 

action: 

IT  NOTIS: 

laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa^ 


PROCESS  PARAMETER/ 

l/ITEH  OitOE  NORO 

POSSIILE  CAUSES 

POSSIILE  CORSEQUERCE 

coRSfe./ 

iiaLiHOOo 

11-12-1  COMPOS! r ION-MORE 

not  APPvICAIlE 

MINTS: 

action; 

IT  NOTES: 

laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 


/ITEM 

process  parameter/ 

lUIOI  NORO 

POSSIME  CAUSES 

POESIME  COMSEflUEaa 

COMIEO./ 

iiaiiHoao 

1-13-1 

COMPOSITION- LESS 

NOT  APPLICARlE 

MINTS:  ACtlOMi 


T  NOTISi 


PAfif  NO.  107 
OS/13/92 


IM2AN0  AND  OPCNAtiLirr  STUOr  •  H  «  Z  0  9 
AUDIT  TNAIL  SUMMAAT  REPORT 
CA_NA20P  VER  1.3 


lIHf/iTEM 

PROCESS  PARAMETER/ 

OUIOE  UOSO 

K>SSlltf  CAUSIS 

POSSISLE  CONUOL^NCE 

SSUMUMUSUBU 

comuq./ 

LIICELINOCO 

T0W1-U-1 

COMPOSITIQM-AS  urll  as 

HOT  APPlICAALE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

lIM/tTEM 

PROaSS  PARAMETER/ 

QUIOC  WORD  POSSISlE  CAUUS  POSSISlE  CONSEQUENCE 

comuo./ 

LimiNOoo 

10021-15-1 

COMPOSITION-OTMER  Than 

WATER  SOPTENER  PAILURE 

PRECIPITATION  OP  SOLIDS, 
PLUCCINC  OP  LINES 

A 

nMMENTS: 

action: 

AUDIT  NOTES; 

HONEMRSR  5.  1992  AA2QP  REVIEW  SMEll  Oil  COWENTS: 
action  ITEMS:  OEM  HANUAl  SMOUkO  INCLUDE  PROPER  PROCEOuRCt 
OPCRATtON  Of  MAINTENANCE. 

POR  SOPTEnER 

—<■!■■>■■■■■■  fit  1  Toif  tiff  Tt  tut  in  ft  nTrTTrtrf^itTrTTT  ft  tTt“~rtrrrTTrTt  Til  irrrirTTtrr^rti 

IINE/ITIN 

PROCESS  PAAAHITER/ 

EUlOl  WORO 

POSSISlE  CAUUS 

POSSISlE  CONMQUENCE 

CORUO./ 

LiaLIMOOD 

T0021-’V1 

startup/shutown-otner  TaAN 

SEOUEnCInC  OP  valve  tiV-37) 
HITn  associated  PWP  INCORRECT 

SPWC  AS  HO  PLOW 

A 

COMMENTS:  AOEQUATI  MATES  P«IS«ME  IS  A  STARTUP  PEAMtSSIVE  ACTIOi; 

AUDIT  NOTES; 

tlNt/ITSN 

PROCESS  parameter/ 

SUtOt  WORD 

POSSISLE  CAUUS 

possible  CONHOUENCE 

cento./ 

LiaLIMOOD 

tOM1-17-1 

EMOCT  SO-OTNtR  TNAN 

PAIIURE  OP  RV  iO  TO  CLOU  ON 

SHUTOOUN. 

OVERPIOM  OP  OUIKN  tank  0-201 
INTO  SIAM*. 

A 

CSMMRtS:  UNIT  »ltTCN  ON  VAlVt  UOSUNt  SHOMO  M  P«MfN  UPON  ACttOI: 

WUTMMI.  1A'2  PON  lint  TIN^I  AMD  MP|R  TO  17- T. 


I  NO.  toe 
a/n 


IIA2AM0  AMO  OPCKANUITY  STUDY  -  N  A  2  0  P 
AUDIT  TUIl  SUMMAtY  KEPORT 
CA_HA20P  VE*  1.3 


MOCfSS  PAIAMTER/  COHSEO./ 

/ITEM  eUIOf  MONO  POSSINLC  CAUSES  POSSttUE  CQMSCQUEHCE  LiailHOQO 

MlMTEMAMa'OTHEI  THAN  HOT  APPllCAflE 

MMTS:  ACTtOH: 

T  HOfTES: 


HA20P  STUDY  lOfttTiriEH  :  SCtUMEt  lECYCLE  AMO  CAUSTIC  MUCEUP 
llHf  ON  lOUIPMEHT  OESIGMATIOM  :  T0022 

LINE  OESCSIPTIOH  ;  CAUSTIC  AMO  SCtUNNES  SlEEO  TO  OJEHCH  YAM 
UINf/SOUIPMEHT  CONSIOCtEO  :  2-M-30t-M-(  UCIMS  AT  IMTEISECTIOM  0  1  1/2-(S-306-M-t  AW  S-St-SOt-M-K.  AMO 

TEtMIHAYfS  AT  QUEHCN  1AMK  0201 

ONAWIHO  OfSIOMATIOHCS)  ;  32  03-713-0  MV  3  SMET  3  Of  *  (7/23/91) 


PNOCItS  PANAMTIR/  COHSEO./ 

I/ITIN  «>tOC  mono  POSSIlLf  CAUSES  POSSISlE  COHSEQUEHCE  IICEIINOOD 

B-1-1  fUOIf-HO  (OSS  Of  fkOW  fSOM  SCauNMI  SAW  AS  T001N  AMO/QI  T0020 

MCYCkI  AMO/QN  CAUSTIC  SYSTEM 

MNTS:  ACTtOH; 

IT  NOTIt; 


PNOCISS  PANAWTI*/ 

EUtOE  UORO 


POSSItVl  CAUSES 


Potsmi  COMttQUBHCf 


COHSEO./ 

liaLIHODO 


B-t-2  nOM-MO  (IMS  EUPTUII  tflEASf  Of  HOT  {»l30f)  CAUSTIC  C 

INTO  HONS  AMA 

ACTTOH;  miElf  PIPIH6  tUR  fON  UTHY 

T  HQTtt;  HAiOP  TtAH:  WiriMC  M/91  MOTIf;  SAfSTY  PIAM  SNOUSO  MONffS  THIS  ISSUE.  AlSO 
IN  THE  WAiTHt  SAfITY  PVAM  If  APPVIACKI. 

HSPOHM:  WSTOH  11/3/91  EfPONT;  IflUtiW  IIW  IHSPECMOn  Will  H  PfIfONWO 
OAKY. 

HtSTOH  2/21/92  SAW  HSPOMSt  AS  M/91 


fAGC  MO.  109 

flS/13/92  MA2AM0  AND  Of^ERASILITY  STUDY  •  N  A  2  0  P 

AUDIT  TRAIL  SUMHARY  REPORT 
CA.HAZOP  VER  1.3 


IIME/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORO 

POSSISLE  CAUSES 

POSSIBLE  CONSEOUENCE 

CONSEO./ 

LIKELIHOOD 

10022-2-1 

ELOW-MORE 

SAME  AS  T0020  OR 

T0018 

COMMENTS: 

ACTION: 

AtJDlT  MOTES: 

LINC/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOUENCE 

CONSEO./ 

LIKELIHOOD 

10022-3-1 

ELOW-LESS 

SAME  AS  T0020  OR 

T0018 

COMWHTS: 

ACTION: 

AUDIT  MOTES: 

tlNE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOUENCE 

CONSEO./ 

LIKELIHOOD 

10022-4-1 

ELOW-AS  WELL  AS 

HOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  MOTES; 

IINI/ITSH 

PROCESS  PARAMETER/ 

GUIDE  UORO 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOUENCE 

CONSEO./ 

LIKELIHOOD 

T0ia2-5t 

ELOU- REVERSE 

HOT  applicable 

COMMENTS! 

ACTION: 

AUDIT  ROTES: 

lINI/ITtH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

possible  cauus 

POSSIBLE  OONSEOUEMCE 

CONSEO./ 

LIKELIHOOD 

10622-0-1 

elow-otner  than 

HOT  APPLICABLE 

CSMWMTS 


ACTION; 


NO.  110 

/92  NA2ARD  AND  OPERABILITY  STUDY  •  H  A  2  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/  CONSEQ./ 


ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

•7-1 

PRESSURE -HO 

SAME  AS  T0020  OR  T0018 

INTS: 

ACTION: 

NOTES: 

B88BBSS1 

ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

-9-1 

PRESSURE -MORE 

NOT  APPLICABLE 

ENTS: 

ACTION: 

NOTES: 

MBBSSBBBBBaaBBaSaSBBaaBBSSBBBaBBSBSBBBSSBSBBBBBSBBBSSSBaSSBSBBBBSBSBSBSBSSBBBSSBSBBSBBSBBBBBBSBBSBBSSSBBBBSSBSBBBBSBBSSBSB 


'ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

1-9-1 

PRESSLAtE-LESS 

NOT  APPLICABLE 

iHTS: 

ACTION: 

MOTES: 

>MM«BBaaaaB8aa8SBaS888aBafl8BaBBaBaBBBS«««B8BBaB«SBBaBS«BSBaBBSBBBBB8BBBB8BBBBBBBBBSBBBBBBBBBBBBBBBBBSB«B8BSSSB8SBS8SBSS 


ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

-10-t  TEMPERATURE -MORE 

ENTS: 

NOTES: 

NOT  APPLICABLE 

ACTION: 

ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

-11-1 

TEMPERATURE-LESS 

SAW  AS  T001S  OR  T0020 

ENTS: 


ACTION: 


NOTES 


fM£  NO.  lit 

OS/13/92  HAZARD  AND  OPERABILITY  STUDY  -  N  A  Z  0  P 

AUDIT  TRAIL  SUMHARY  REPORT 
CA  NAZOP  VER  1.3 


PROCESS  PARAMETER/  CONSEO./ 

LIHE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0022-12-1  COMPOSITION-MORE  HOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  MOTES; 


mmummnmmmmmummmmmmmKrnmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmammmmmmMmmmmmmmmmmmnmammmmmMammmmmmMi 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSCQUEHCE 

CONSEQ./ 

LIKELIHOOD 

T0022-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  MOTES: 

PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  WORD 

T0022-U-1  COMPOSITION -AS  HELL  AS 

COMMENTS: 

AUDIT  NOTES: 


COHSEQ./ 

possible  CAUSES  POSSIBLE  CONSEQUENCE  LlttLIHOOD 


NOT  APPLICABLE 


action; 


PROCESS  PARAMETER/  COHSEQ./ 

LIHE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


10022-15-1  COMPOSITION-OTHER  THAN  SAME  AS  T00I8  OR  T0020 

COMMENTS:  ACTION; 

AUDIT  NOTES: 


PROCESS  PARAMETER/  CONSEQ./ 

IIHE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


t0022-1A-1  STARTUP/SHUTDWN-OTMR  THAN  NOT  APPLICABLE 


ODHWNTS: 


ACTION: 


AUDIT  NOTES 


I 

I 


MCf  HO. 
09/13/92 


112 


HA2AH0  AND  OMRAttLITr  STUOr  -  H  A  Z  0  9 
AUDIT  TtAlL  tUMMAlY  lEPOHT 
CA  HA20P  VCI  1.3 


klHE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

[d022-17-1 

EM6CV  SO-OTNER  THAN 

HOT  APPLICABLE 

EHTt: 
AUDIT  HOTCt: 


H^COMMiN 

AUDIT 

I: 

TOG 

jj^H 

r 

I 
1 

>1 


ACTIOH; 


■ammsaaaaaaassaaassaauaMaMMsa 

NOaSS  AAAAMCTH/ 

GUIDE  WCIAO 


^HC/ITEM 

10022-10-1  NAINTENAHCE-OTHII  TnAM 
EHTS: 

)IT  HOTIS: 


POSSIOlE  causes 
HOT  APPLICAILE 


POSSIBLE  CXMSEOUEHCE 


CONSEO./ 

LIKELIHOOD 


ACTIOH: 


HA20P  trUDT  lOCHTIElEA  ;  IOETEHSO  IMTEB  SUPPLY 
LIHI  OR  IQUIPMEHT  OtSIGHATlOH  ;  T0023 

LIHf  DESCRIPTION  :  tOETENEO  NAXEUP  UATER  TO  SCRUOtE*  RECYCLE  LINE 
LIHI/fOUIPMCHT  COHSIDCREO  :  2-WT-302-H-0,1-VT-309-H-0  EROM  2-WT-301-H-D;  TERMINATES  AT  A-BR-905-H'K 
DRAWING  DfSIGNATIONIS)  ;  32  03-713  0  REV  5  SHEETS  3  AND  5  OE  0  (7/23/91) 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


COHSEQ./ 

LIKELIHOOD 


IHAOVCRTAHT  VALVE  CLOSURE,  LOSS  LOW  WATER  LEVEL  IN  SCRUBBER, 
0#  INSTRUMENT  AIR,  PUMP  SYSTEM  SHUTDOWN 

P-207A/B  failure,  loss  OF 
CONTROL  VALVE  FCV-LO 


I 

I 

I 


ACTION 


PA6f  MO.  113 

OS/13/92  NAZAIIO  AMO  OPCRASILITV  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUNNAAY  REPORT 
CA.HAZOP  VER  1.3 


Bsnausa«naMasasauaaBuaaaas«MsaBBaBa«aausaaBaBa«aausus«a«scmBsaassaBBmsBBBB»Bn«ssBBBsnn*ssBUB«BBnsssB 


IIME/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIMOO 

T0023-1-2 

FLOU-MO 

LIME  RUPTURE 

RELEASE  OF  SOFTENED  WATER  TO 
WORK  AREA 

B 

COMMENTS:  NO  INDICATION  IF  RUPTURE  OOMSTUAM  OF  FE-48  ACTION: 

AUDIT  MOTES: 


iBaaaaaaaBaaaBaaaaBaBaaaBBaaaaaaaaBBaaaBaBBaasBBaaaaaBBBaaaBBBasBBBBaasBaB 


PROCESS  PARAMETER/  CONSEO./ 

LIME/ITEM  6UI0E  UORD  POSSIILE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0023-2-1  FLOU-MORE  LOSS  OF  CONTROL  VALVE  FCV-A8  HIGH  LEVEL  IN  SCRUBBER,  A 

INCREASED  BLOUDOUN  TO  QUENCH 
TANK,  AND  INCREASED  BLOUDOUN  TO 
BRINE  tanks 


COMMENTS:  ACTION; 

AUDIT  NOTES:  NOVEMBER  S.  1992  HA20P  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  CONSIDER  FLOW  DEVIATION  ALARM  ON  FIC*48 


aaaaaaaaaaaaBaaaaaaaaaaaaaaBaBaBaaaaaaasaasBaaaaBBaaaaBaaBaBBaaaaBsaBBBBaaaBBaBaBBBBBaBaBaBBaaBBBaBBBBaBBBaaaaaaBaBi 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0023-3-1  FLOW-LESS  IMPROPER  VALVE  POSITIONING,  LOWER  LEVEL  IN  SCRUBBER  AND  B 

PUMP  MALFUNCTION  SYSTEM  SHUTDOWN 

COMMENTS:  LESS  FLOW  EXPECTED  DURING  STARTUP.  DEVIATION  ONLY  ACTION: 

OCCURS  DURING  NORMAL  OPERATION 


AUDIT  MOTES: 


aaaaaaaaaaBaasaaaBaaaasaaaaBaaaaaaBaBsaaBaBBBaaBaaaBaaaaaBaBaBBBaBBBBaaBBaBaBaBBBBBBBasBBBBBBaaBBBaBBSBBaaaaaBBa 


tItff/ITEM 

PROCESS  PARAMETER/ 

GUIDE  won) 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0023A'1 

FLOW-AS  WELL  AS 

WOT  APPLICABLE 

• 

COME  NTS: 

ACTION; 

AUDIT  NOTES 


I 


M6C  NO.  1U 
^/13/92 


IU2AU>  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


I 


iklK/ITEN 
0023'5-1 


PROCESS  PARAMETER/ 
eUlOE  WORD 


FLOU- REVERSE 


AUDIT  NOTES: 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


mnaassMasMaa 


aaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAItfTER/ 
IHE/ITEM  GUIDE  UORO 

•6-1  FLOW-OTHER  THAN 

NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
HOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


COHSEQ./ 

LIKELIHOOD 


ACTION: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
GUIDE  WORD 


LIHE/ITEM 

PRESSURE-NO 

COMMENTS: 

^IT  NOTES: 


POSSIBLE  CAUSES 
SAME  AS  NO  Flow 


POSSIBLE  CONSEQUENCE 


COKSCQ./ 

LimiHorr 


ACTION: 


|M/ITI 

Wl23-8 

I^MMil 

Ait  I 


taaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa  *  *  aaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  UORO 


1  PRESSURE -MORE 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


■aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


*  PROCESS  PARAMETER/  CONSEQ./ 

/ITEM  GUIDE  UORO  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0023-9-1  PRESSURE-LESS  SAME  AS  LESS  FLOU 


ACTION 


^AGC  NO.  115 

05/13/92  NAZARO  AMO  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAIKTER/ 
fiUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEW^NCE 

CONSEO./ 

LIKELIHOOD 

T0023-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  MOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0023-11-1 

TEMPERATURE-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

HAZOP  STUDY  IDENTIFIER  :  SOFTENED  WATER  SUPPLY 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0024 

LINE  DESCRIPTION  :  SCRUBBER  TOWER  DEMISTER  FLUSH 
LINE/EOUIPMENT  CONSIDERED  :  2"-wt-304T\-d,  1“-WT-304-M*D, 

DRAWING  OESICNATION(S)  :  32-03-713D  SHEETS  3  AND  5  OF  6,  REV  5,  7/23/91 


■■raaasana 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

10024-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  MOTES: 

mmmmmrnmmmmm 

im/mn 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQISNCE 

aaaaaaaaaaaaaaaaaaaaaaa 

CONSEQ./ 

LIKELIHOOD 

T0024-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


I 


M6C  NO.  t1« 
05/13/92 


NAZAW  AND  ONERAOUITV  STUDY  •  N  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA  NAZOP  VER  1.3 


I 


INE/ITEN 

PROCESS  PARANETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

0024-U-1 

CONPOSITION-AS  WELL  AS 

HOT  APPLICABLE 

ENTS: 
AUDIT  NOTES: 


^DOMICN 
AU 

I 

I 
I 

ijlanma 


ACTION: 


MA20P  STUDY  IDENTIFIER  :  SOFTENED  IMTER  SUPPLY 
LINE  OR  EQUIPNENT  DESIGNATION  :  T0023 

LINE  DESCRIPTION  :  SOFTENED  NAKEUP  WATER  TO  SCRUBBER  RECYCLE  LINE 
LINE/EOUIPNENT  CONSIDERED  :  2-WT'302-N-D.1*WT-30S*H-D  FRON  2-WT-301-N-D;  TERNINATES  AT  4-BR-S03‘H-IC 
DRAWING  DESIGNATION(S)  :  32-03-713-D  REV  5  SHEETS  3  AND  5  OF  6  (7/23/91) 


PROCESS  PARANETER/ 
GUIDE  WORD 


|ne/iten 

CIS-1  CONPOSITION-OTHER  THAN 

NTS: 

)1T  NOTES: 


POSSIBLE  CAUSES 
SEE  T0021 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


I 

1 

I 


HA20P  STUDY  IDENTIFIER  : 

LINE  OR  EQUIPFCNT  DESIGNATION  :  T0023 
LINE  DESCRIPTION  : 
Lltt/EQUIPNENT  CONSIDERED  : 
DRAWING  OESIGNATION(S)  : 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOO 

r-16-1  STARTUP/SHUTDWN-OTHER  THAN  FCV-48  FAILS  OPEN  UNCONTROLLED  WATER  INTO  A 

SCRUBBER  CAUSING  OVERFLOW  TO 
SUMP. 

NTS:  THIS  LINE  WILL  NOT  HAVE  FLOW  DURING  STARTUP  ACTION:  CHANGE  FAIL  POSITION  TO  FAIL  CLOSED  ON  VALVE 

FCV-48. 

ij^T  NOTES:  RESPONSE:  WESTON  11/S/91  REPORT;  REPORT  HAS  TYPO,  FCV-A8  SHOULD  BE 


PAGE  NO.  117 

05/13/92  NAZAItO  AtD  OPERABILITY  STUDY  •  N  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA_HAZOP  VER  1.3 

FCV-AB.WESTON  2/21/92  REPORT,  FCV-48  WILL  FAIL  CLOSED 


NA20P  STUDY  IDENTIFIER  :  SOFTENED  WATER  SUPPLY 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0023 

LINE  DESCRIPTION  :  SOFTENED  MAKEUP  WATER  TO  SCRUBBER  RECYCLE  LINE 
LINE/EQUIPMENT  CONSIDERED  :  2-WT-302-N-D,1-UT-30S-N-D  FROM  2-WT-301-N-D;  TERMINATES  AT  4-BR-503-H-K 
DRAWING  DGSIGNATION(S)  :  32-03-713-D  REV  5  SHEETS  3  AMD  S  OF  6  (7/23/91) 


iINC/lTEN 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

iBaBnaMKSSssBsmansnn 

CONSEQ./ 

LIKELIHOOD 

T0023-17-1 

EMCCY  SO-OTHER  THAN 

SEE  ITEM  16-1 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0023-18-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

NA20P  STUDY  IDENTIFIER 
LINE  OR  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPMENT  CONSIDERED 
DRAWING  DESIGNATION(S) 

:  SOFTENED  WATER  SUPPLY 
:  T0024 

:  SCRUBBER  TOWER  DEMISTER  FLUSH 
:  2"-irt-304-n-d,  1«-WT-304-M-D, 

:  32-03-7130  SHEETS  3  AND  5  OF  6,  REV  5, 

7/23/91 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0024-M 

FLOW- NO 

INADVERTENT  VALVE  CLOSURE,  LOSS 

PLUGGING  OF  SCRUBBER  DEMISTER  A 

OF  INSTRUMENT  AIR,  PUMP  FAILURE  WITH  SOLIDS  OVER  Tllffi 
P*206A/B 


COMMENTS:  INTERMITTENT  FLOW  IS  DESIGN  OPERATION.  CYCLES  TO  BE 
AOJUSTED  DURING  STARTUP. 


ACTION: 


*m  HO.  118 
15/13/92 


HAZAHO  AHO  OOCRAIILITY  STUDY  •  H  A  Z  0  P 
AUDIT  T«AU  SUNNAAY  REPOHT 
CA_NAZOP  VER  1.3 


JDIT  HOTCS: 


loMCI 

r 


IMTER  TO  WORK  AREA,  SYSTEM 
SHUTOOIM 


NTS: 

IT  MOTES: 


ACTION: 


1  PROCESS  PARAMETER/ 

IK/ITEM  GUIDE  UORO 


!A'2>1  PLOW-MORE 


POSSIBLE  CAUSES 
TIMER  MALPUNCTION 


POSSIRLE  CONSEQUENCE 
INCREASED  WATER  USAGE 


CONSEO./ 

LIKELIHOOD 


OOMMENTS: 

ACTION; 

jail  NOTES: 

PROCESS  PARAMETER/ 
M/ITEM  GUIDE  WORD 

POSSISLE  CAUSES 

POSSIBLE  CONaOUENCE 

coNaa./ 

LiaLINOOO 

II24-3-1  PLOW- LESS 

KE  MO  PLOW 

hMMENTS: 

ACTION: 

Sit  NOTES: 

laaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaasaaaaaaaaaasaaaaaaaaaaaaaaaaaa 


V 


/ITEM 


I024-4-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


PLOW-AS  HELL  AS 


coNaa./ 

POSSIILE  CAUSES  POSSISLE  CONKOUENCE  LIKELIHOOD 


NOT  APPLICAILE 


I 

I 


ACTION 


»A6f  HO.  119 
05/13/92 


HA2M0  AHO  OPMAIlLITr  ITUOT  •  H  «  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LIHE/irCN 


PROCESS  PARAMETER/ 
eUIOE  WORD 


T0024-S-1  FLOW-REVERSE 
eOMMEHTS: 

AUDIT  ROTES: 


POSSISLE  CAUSES 
MOT  APPLICABLE 


POSSIBLE  COHSEQUEHCE 


ACTION: 


IIHE/ITEM 


PROCESS  PARAMETER/ 
eUIOE  WORD 


10024-6-1  FLOW-OTHER  THAN 
COMMENTS: 

AUDIT  NOTES: 


POSSISLE  CAUSES 
HOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEO./ 

LIKELIHOOD 


CONSEO./ 

LIKELIHOOD 


PROCESS  PARAMETER/  CONSEO./ 

IIHE/ITEM  SUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LiaLIHOOD 


10024-7-1 

PRESSURE-NO 

«E  NO  FLOW 

m 

eOMMERIS: 

ACTION: 

1 

AUDIT  NOTES: 

1 

IINE/ITEM 

MOCESS  PARAMETER/ 
6UIDE  WORD 

POSSIBLE  CAUKS 

POSSIBLE 

CONSEO./ 

CONSEQUENCE  LIKELIHOOD 

1 

10024-0-1 

PRESSURE -MORE 

NOT  APPLICABLE 

■ 

eOMMEHTS: 

ACTION: 

1 

AUDIT  NOTES: 

1 

tIHE/ITEN 

PROCESS  PARAMETER/ 
QUIOE  WORD 

POSSIBLE  CAUSES 

CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 

1 

10024-9-1 

PUSSURE-LESS 

SEE  LESS  flow 

■1 

COMMENTS: 

ACTION: 

H 

AUDIT  NOTES: 


Ml  HO.  120 
5/13/92 


■ 


lUZMO  MO  OPERMILITV  study  •  N  A  2  0  9 
AUDIT  TRAIL  SUMMARY  REPORT 
CA_NAZOP  VER  1.3 


.  .■auaaaauumaamsssssnaaBaMi 


MS/ITEM 

PROCESS  PARAMETER/ 
eUIOE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOUEHCE 

CONSEO./ 

LIKELIHOOD 

I024-10 

fMPERATURE-NORE 

HOT  APPLICABLE 

SMKc 

ACTION: 

BIT  n 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/  CONSEO./ 

IW/ITEM  6U10E  WORD  POSSISLE  CAUSES  POSSIBLE  CONSEOUEHCE  LIKELIHOOD 

II02A-11-1  TEMPERATURE -less  HO  CQHSEQUEHCE 

eOWEHTS:  ACTION: 

UDIT  MOTES: 


raaaaaaaaaaaaaaaaaaaaaaaaaaa««««»«aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai» 


PROCESS  parameter/ 


CONSEO./ 


IHI/tTiM 

fiUlOE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOUEHCE 

LIKELIHOOD 

^4-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMIHTS: 

1 

ACTION: 

|bIT  MOTES: 

1 _ 

PROaSS  PARAMETER/ 

CONSEO./ 

iME/tTEM 

WIDE  WORD 

POSSISLE  CAUSES 

POSSIBLE  COMSEOUEMCS 

LIKELIHOOD 

M24-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

^OMMEHTS: 

ACTION: 

JDIT  MOTES: 


laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


/ITEM 


PROCESS  PARAMETER/ 
SUIM  WORD 


COMPOSITION-AS  MILL  AS 


^IT  MOTES: 


CONSEO./ 

POSSISLE  CAUSES  POSSISLE  CONSEOUEHCE  LIKELIHOOD 


MOT  APPLICABLE 


ACTION: 


MGf  NO.  121 

05/13/92  MAZAU)  ANO  OPCRABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMNARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
IIME/ITEN  euiOE  WORD 


CONSEO./ 

POSSIILE  CAUSES  POSSIRLE  CONSEQUENCE  LtKELIHOOD 


1002A-1S-1  CQMPOSITION-OTNCR  THAN 


SAME  AS  T0021 


COHNENTS:  ACTION: 

AUDIT  NOTES: 


LINE/ITEN 

MOaSS  PARAMETER/ 

GUIDE  WORD 

POSSIILE  CAUSES 

POSSIILE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

10024- 16-1 

startup/snutown-other  than 

XV- 54  OPENS 

UNCONTROLLED  WATER  INTO 
SCRUIIER  CAUSING  OVERFLOW  TO 
SUMP. 

A 

COMMENTS: 

ACTION:  XV-54  SHOULD  FAIL  CLOSED 

AUDIT  NOTES:  RESPONSE:  UESTON  tl/S/91  REPORT;  ACREEO.  RV-54  Will  MU  CLOSED. 

UESTON  2/21/92  RESPONSE  SAME  AS  11/91 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WOW 


POSSIILE  CAUSES 


CONSEO./ 

POSSIILE  CONSEQUENCE  LIKELIHOOD 


t002A-17>1  IMERGENCY  SO-OTNER  THAN 


UE  ITEM  17-1 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


■■•■•••aauMasMuaaua 


LIM/ITIM 

PROaSS  PARAMETER/ 

GUIDE  WOW 

POSSIILE  CAUSES 

POSSIILE  CONSEQUENCE 

CONSEO./ 

LiaLlNOOO 

T0024-1I-1 

NAINTENAHCC -OTHER  THAN 

NOT  APPLICAILE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


fiC  NO.  122 
/15/92 


HAZAJtO  AND  OPEKASILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  MAZOP  VER  1.3 


HA20P  STUDY  IDENTIFIER  :  SOFTENED  WATER  SUPPLY 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0025 

LINE  DESCRIPTION  :  pN  FLUSH  PRONE 

LINE/EOUIPMENT  CONSIDERED  :  1  1/2“'WT-317-E-D,  1  1/2“-WT-318-E-D,  1  1/2“-NR-501-M-lC,  1"-NR-501-N-K,  1 

1/2"-SR-416-H'K.  Io-RR-AINA-H-K.  1‘‘-SR*416N-H-K. 

DRAWING  OESIGNATION(S)  :  32-03-713D  SHEET  3.  4  AND  S  OF  6.  REV  S,  7/23/91 


■*■**■**■■■■■*■  **T*~~T*  ■***‘*********»*********»*********^******** 


PROCESS  PARAMETER/ 

HE/ITEM  GUIDE  WORD 


POSSISLE  CAUSES 


POSSItLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


02S'M  FLOU-NO 


PUMP  malfunction  P-207A/N 


POTENTIAL  FOR  ERRONEOUS  pH 
READING  WHICH  NAY  RESULT  IN 
LOSS  OF  pH  CONTROL  IN  QUENCH 
TANK  AND/OR  SCRUNNER  SYSTEM 


OMMENTS:  SYSTEM  IS  MANUALLY  OPERATED 


DIT  NOTES: 


PROCESS  PARAMETER/ 
NS/ITEM  GUIDE  WORD 


POSSISLE  CAUSES 


POSSIRLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


»IT  NOTES: 


MO.  123 

OS/13/92  MA2AilO  AND  OfEKASILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LIME/ITEN 

PSaESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0025-3-1 

COMWNTS: 

AUDIT  NOTES: 

ELOU-LESS 

NOT  APPLICABLE 

ACTION: 

IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQLKNCE 

CONSEO./ 

LIKELIHOOD 

T0025'4-1 

Slow- AS  hell  as 

NOT  APPLICABLE 

CQMRWTS:  ACTION: 

AUDIT  MOTES: 


PROCESS  PARAMETER/  CONSEO./ 

LIM/ITEM  euiOE  WORD  POSSIlLE  CAUSES  POSSIlLE  CONSEQUENCE  LIKELIHOOD 


T0Q2S'5-1  TLOW-REVERSE  NOT  APPlICAELE 


COMENTS:  ACTION: 

AUDIT  MOTES: 


LINE/ITEM 

PROCESS  PMAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

COHKO./ 

LIKELIHOOD 

T002S-B-1 

COMMENTS: 

AUDIT  NOTES: 

TLaW'OT(«R  THAN 

HOT  APPLICALBE 

ACTION: 

LINE/ITIH 

PROCESS  PARAMETER/ 

GUIDE  NOn> 

POSSIBLE  CAUSES 

POSSIBLE  COHSEOUEMCE 

CONSEO./ 

LIKELIHOOD 

TD025-r-1 

PRESSURE -NO 

UE  NO  TLOU 

COMMENTS: 


ACTION; 


AUDIT  NOTES 


f  NO.  124 
13/92 


HAZARD  AND  CPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA_HA20P  VER  1.3 


i/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

H-a-1 

PRESSURE -MORE 

NOT  APPLICABLE 

MEHTS: 

ACTION: 

IT  NOTES; 

PROCESS  PARAMETER/ 

CONSEQ./ 

E/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

25-9-1 

PRESSURE -LESS 

NOT  APPLICABLE 

HMCNTS: 

ACTION; 

IT  MOTES: 

PROCESS  PARAMTER/ 

CONSEQ./ 

E/ITIM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

25-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

NMIMTS: 

ACTION: 

IT  NOTES: 

PROCESS  PARAMETER/ 

CONSEQ./ 

r/iTiN 

euwt  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

25-11-1 

TEMPERATURE -LESS 

NOT  APPLICABLE 

WtNTS: 

ACTION: 

T  NOTtS; 

PROCESS  PARAMETER/ 

CONSEQ./ 

I/ITM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

B-121 

composition-more 

MOT  APPLICABLE 

MNTS: 

ACTION: 

IT  NOTfS 


pue  MO.  125 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  z'o  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA_MA20P  VER  1.3 


•SMSOwaramsi 

line/iten 

PROCESS  PARAItfTER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0025-13-1 

COMPOSITION-LESS 

HOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0025-U-1 

COMPOSITION-AS  HELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

onmrasMasai 

IIME/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0025-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COIDCNTS: 

ACTION; 

AUDIT  NOTES: 

mBBSBSSMBSBSnsSBnsmB 

CONSEQ./ 

LIKELIHOOD 

IINE/ITEM 

PROCESS  PARAI«TER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

T002S-16-1 

STARTUP/SHUTDUN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

IIMI/ITEM 

PROCESS  PARM«TER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0025-17-1 

EMERGENCY  SO-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 


ACTION: 


AUDIT  NOTES 


F 


FLOU'NO 


CLOGGED  FILTER  OR  CLOGGED  LINE.  SOLIDS  BUILDlff>  IN  QUENCH  TANK 
INAOVERTANT  VALVE  CLO»ME  AND  SEPARATOR,  CAVITATION  OF 

PUNPS  P-205A/B 


NTS:  FREQUENCY  OF  USE  WILL  DICTATE  SOLIDS  ACCUMULATION  IN 
QUENCH  TANK 


IT  NOTES: 


ACTION: 


PROCESS  PARAMETER/ 
IIW/ITEN  GUIDE  WORD 


-1-2  FLOW-NO 


im/ 

F 

I 

^pMMEI 
t»IT  I 


POSSIBLE  CAUSES 
LINE  RUPTURE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


RELEASE  OF  HOT  WATER  (190  F)  TO 
WORK  AREA,  RELEASE  OF  HOT  GASES 
TO  WORK  ENVIRONWNT  AND 
DOWNSTREAM  FRP  EQUIPMENT, 

SYSTEM  SHUTDOWN 


MTS: 

NOTES: 


ACTION: 


rACE  HO.  127 
05/13/92 


MAZAHD  AHO  OPERABILITY  STUDY  •  H  A  2  0  P 
AUDIT  TRAIL  ^MARY  REPORT 
CA.NAZOP  VER  1.3 


MnscssuMMmsnasaaasasaMaausavsaMaasaaanKBBSSmsmBBKMBSsmssBsvaKSVBSssKVssSBBSsssBsSHBSaBaassMsssK 


IIHE/ITEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


T0026-2-1  riOU-NORE 
CDMNEMTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NO  CONSEQUENCE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


■aBBBanaaBaBBBaaaaaaaBaaaaaaBBaaaBBBaaBaaaBaaaBaaaaaaBaBaaaaaasaaaaaBBaaaBBaaaBBBaaaaaaaBBBaaBaaBBaaaBBBBBBBBBBBBaaaaaaaaaaaaB 

PROCESS  PARAMETER/  CONSEQ./ 

ItIK/rTEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0026*3-1  FLOU-LESS  PARTIAL  LINE  PLUGGING,  CLOGGED  INEFFICIENT  REMOVAL  OF  SOLIDS.  A 

STRAINER,  INADVERTANT  VALVE  PUMP  CAVITATION.  SHUTDOWN  OF 

POSITIONING  SOLIDS  REMOVAL, 

COMMENTS:  OPERATIONAL  EXPERIENCE  WILL  DICTATE  WHEN  AND  HOW  THE  ACTION: 

SOLIDS  REMOVAL  SYSTEM  IS  USED. 


AUDIT  NOTES: 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


eaaaaBaaaaaaaaaasaaaaaaaaaBaaaaaaaaaaaaaaaBaaaaaasaaaaaaaBBaaaaaaBBaaaaaaaaaaasaa 

CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0026-A-1  FLOW-AS  WELL  AS 


NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  MOTES: 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0026-5-1  FLOW-REVERSE  NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


>ACE  MO.  128 
05/13/92 


m 

^05/13/* 

MNE/ITI 

%026-6 

jj^ONNENl 


HA2ARD  AND  OPERABILITY  STUDY  >  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  NA20P  VER  1.3 


lanraanswnsaussMsnnnsus 

PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 

I026*6>1  FLOU-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPICABLE 


ACTION: 


AUDIT  NOTES: 


[PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


TD028-7-1  PRESSURE-NO 


IT  NOTES: 


fr  PROCESS  PARAMETER/ 

ME/ITEM  GUIDE  UORD 


26-8-1  PRESSURE -MORE 


^NE/ITI 
Tp026-7 
jPOMMEN' 
^IT  m 

ffNE/ITI 

1^26-8- 
OMMENTS: 
|||>IT  NC 

r" 

U«/ITE 
■D26-9- 

flMENT 
IT  NO 

I..... 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


■«**»nM*n>u»s>««asz»as>ss«sss«zEzssxaacm«zusazxsssMsxsssscsc«ssessu«cs«B««a 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


aaaaaaaaaaaaaaaaaasa 

CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


IT  NOTES: 


ACTION: 


aazzaaaaaaaaaaaaaaaaaazaaaaaaaaaaaaaaaaaaazzaazazaaaaaaaaaaaaaaaaaaai 


aaaaaaaaaaaaaaaazaaaaaaaaaaa 


PROCESS  PARAMETER/ 

[E/ITEM  GUIDE  WORD 

26-9-1  PRESSURE -LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION; 


■■aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaazaaaaaaaaaaaaazaeaazaaaaazzaaaaxB 


T0026- 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


T0026-10-1  TEMPERATURE-MORE 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA_HAZOP  VER  1.3 

maMamssaasMusasssBasaassssssBsssBssssaaBaBsscassasBssassscsssssssskssBBSSBBBaBBSSBssasscssssssssssvBBBssscBssssBBssm 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T00Z6-11-1  TEMPERATURE -LESS  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


PAGE  NO.  129 
05/13/92 


a— aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBBBBaaaaaaaBaaaaBaa««BBBBBa«BBBaB«aaBB«aaBBaB«BaB«B««BB«BBB«««pB»aaa«aaaaaaaaaaaaaaaaaaaaaaaa 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0026-12-1  COMPOSITION-MORE  NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


aaaasaaaaaaaaaasaasaaaaaaaaaaBaasBBBSBBBBBaBBBasBBBBBSBBBBBBBBasaaBaaBBsaBBBsaBasaBBBBaassBaaBasaaaaaaBaaaBsaaaaaaaaaaBBT 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0026-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

aaaaaaaaaSBaBaBaBaaSaaaaBBBBBSBBBBBBBBBSSBBBSBBBaBBSSSBBSSBBBSBBBBBSSSBSSBSBSSBBBSBSBSSBSSBSSI 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0026-14-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

aaaa»aBaaaaaaaaaaaaaaaaaaaaaaaaaaBBBaaaaBaBaaBBaBaaBBaBaBBBBBaBBaB«gBgaBaaaBB««aa»BB»««««»««««»ypp»»ppy^|PPP^pppjaaaaa^aaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0026-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


HGt  NO.  130 
05/13/92 


I 
I 

I 

T 

I 

A 

I 

I 

I 

r 

m 

I 

LI 

ll^i 


IIA2ARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA^HAZOP  VER  1.3 


■■■sasKamBamvBaaamsvBSKBSSHvaansuBSBSBssMBBKssBassamaBBSKasBsasBBSBUBaaBKSHBsssBssUMBUBasssnBSussBSSMSssMas 


POSSIBLE  CONSEQUENCE 


PROCESS  PARAMETER/ 

INE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 

T0026-16-1  STARTUP/SNUTOUN -OTHER  THAN  NOT  APPLICABLE 

jcOMMENTS: 

AU>1T  NOTES: 


IBBBBBBBBBBBBBBBBBaaBBBBBBBBBBBBBBBBBBBSBBBBSBBBBBBSBBBBSBBBBBBaBBSBBBBBBSBBBSBBBBSSBBBSBBSBBBBSBBBBBBSSBBBBB 


CONSEO./ 

LIKELIHOOD 


ACTION: 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 

0026-17-1  EMERGENCY  SD-OTHER  THAN 

COMMENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


SBBBBBBBBBBBBBBBaBBBBBaBBSBBBBBBBBBBBBBBBBBBBBBBBBBBSBBSBSBBBBBBBSBBBSBBBBSBSBBBBBBSSBBSBBBBBSBBBBBBBSSBBBBBBBBBBBBSBBBS 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  UORO 

6-18-1  MAINTENANCE-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


COMKNTS:  SYSTEM  USAGE  IS  MAINTENANCE-RELATED. 


I 


IT  NOTES: 


ACTION: 


I 

I 

1~ 


NAZOP  STUDY  IDENTIFIER 
LINE  OR  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPMENT  CONSIDERED 

DRAWING  OESIGNATION(S) 


INE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


T0027-1-1  FLOW-NO 


I 

t 


COMMENTS: 
>IT  NOTES: 


SOLIDS  REMOVAL 
T0027 

REMOVAL  OF  SOLIDS  FROM  QUENCH  TANK 

6"-BR-316A-H-K,  6«-BR-316B-H-K,  6"-BR-315-H-K,  6"-BR-316-M-K,  4"-BR-316-H-K, 
6"-BR-322-H-K,  P-205A/B,  Q-201 
32-03-713D  SHEET  3  OF  6,  REV  5,  7/23/91 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


PUMP  FAILURE,  INADVERTANT  VALVE  SEE  NO  FLOW  FOR  LINE  T0026  A 

CLOSURE,  PLUGGING  OF  LINE 


ACTION; 


MGE  NO. 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LtNE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0027-1-2 

FLOW- NO 

LINE  RUPTURE 

SAME  AS  T0026  LINE  RUPTURE 

C 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

ssassMassMasnMsasaasaffaaaaaasssssssaaasassassasssMsassaBasassssscBSBBsssssssBssBsssssesBSSSBSMSMBssvssMSBBBMsrasssscs 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0027-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBSSSBSBBBBBBBSaa 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0027-3-1 

FLOW- LESS 

PUMP  MALFUNCTION,  CLOGGED  LINE, 
INAOVERTANT  VALVE  POSITIONING 

INEFFICIENT  SOLIDS  REMOVAL. 

A 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SSSBSBBaBBSSSSSSBSSSSBSSBBSSaBBSSBBBBBBBBSBSBSBBBaBBBBSBSSSBSSBBBSBBBSaSBSCB 

BBSBBBBBSSSSSBSSS 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0027-4-1 

FLOW- AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


|PAGC  HO.  132 
105/13/92 


I 

W— »l 

I 

g|0027-l 

ScOMMEI 

r 


HAZARD  AHO  OPERABILITY  STUDY  •  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


lUmBBSUBBUMBnUBS 


PROCESS  PARAMETER/ 
|IME/1TEN  GUIDE  WORD 

I0027-S-1  FLOU-REVERSE 

EHTS: 

IT  MOTES: 


POSSIBLE  CAUSES 
MOT  APPLICABLE 


POSSIBLE  CONSEOUEMCE 


COHSEQ./ 

LIKELIHOOD 


ACTIOH: 


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBasBBBBBBBBaBBBaBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBSBBBBBBBBBBBBBSBBBBBBBBBBBBB 


H  PROCESS  PARAMETER/ 

LIIC/ITEM  GUIDE  WORD 


1^7 

COM 
§DI 


27*6-1  FLOU-OTHER  THAM 
COMMEMTS: 

)IT  IKITES: 


PROCESS  PARAMETER/ 
K/ITEN  GUIDE  WORD 


IE 

^OMME 


7-7-1  PRESSUHE-HO 


MTS: 


)IT  MOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


PUMP  LOSS,  INADVERTENT  VALVE  SEE  NO  FLOW 
POSITIONING.  INSTRUMENT  AIR 
FAILURE.  LINE  PLUGGING 

ACTION: 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


PROCESS  PARAMETER/ 
IIK/ITEN  GUIDE  WORD 


§0^ 


-0-1  PRESSURE-MORE 
COMMENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


BBBBBSBBBBBBBBBBBB 

CONSEQ./ 

LIKELIHOOD 


ACTION 


MCE  NO.  133 
05/13/92 


HAZARD  AND  OPERABtllTY  STUDY  •  N  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
LINE/ITEN  GUIDE  WORD 

70027-9-1  PRESSURE-LESS 

COMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
SEE  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LUELIHOGO 


ACTION; 


BsauaaBaBasaaraaaaKaBBaunsmaaasaa«uma«aaaascsa*msc»a>BscsmBBU*SBUBncBssHBnB>snBBBm«as«unBUBSSBa 


PROCESS  PARAMETER/ 
LIK/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


T0027-10-1 

TEMPERATURE-MORE 

NOT  APPLICABLE 

l| 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

1 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEN 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

1 

T0027-11-1 

TEMPERATURE -LESS 

NOT  APPLICABLE 

■ 

COMCNTS: 

ACTION: 

1 

AUDIT  NOTES: 

■ 

1 

PROCESS  PARAMETER/ 
LINE/ITEN  GUIDE  WORD 


T0027-12-1  COMPOSITION-MORE 
COMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


PROCESS  PARAMETER/ 
LIIK/ITEN  GUIDE  WORD 


T0ia7-t3-1  COMPOS  IT  ION- LESS 

COMMENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES 
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PROCESS  PARAMETER/ 
INE/ITEN  GUIDE  WORD 


[0Q27-14-1  CQMPOSITION-AS  WELL  AS 


I0Q27- 
*CQMNEI 
jJDIT  I 


IT  NOTES: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEOUENCE 


ACTION: 


CONSEO./ 

LIKELIHOOD 


i  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


27-15-1  COMPOSITION-OTHER  THAN 


COMMENTS: 


^IT 

l~ 

I*:: 

T0027- 

jj^OMMCi 

l^IT 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUENCE 


MORE  SOLIDS  IN  SYSTEM 


INCREASED  PUMP  WEAR 


ACTION:  MAINTENANCE  ITEM 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  AGREED 

WESTON  2/21/92  REPORT,  THE  O&M  MANUAL  WILL  INCLUDE  PUMP  INSPECTION  PROCEDURES. 


I  PROCESS  PARAMETER/ 

INE/ITEM  GUIDE  WORD 


T0027-16-1  STARTUP/SHUTDWN-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUENCE 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


C 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


■snssasBas 


CONSEO./ 

LIKELIHOOD 


CONSEO./ 

LIKELIHOOD 


MSI  HO.  135 

05/13/%  HAZARD  AND  OPERABILITY  STUDY  -  N  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

10027-18-1 

MAINTENANCE-OTHER  THAN 

SEE  COMPOSITION. 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE 

HAZOP  STUDY  IDENTIFIER  :  SOLIDS 
OR  EQUIPMENT  DESIGNATION  :  T0028 
LINE  DESCRIPTION  :  KREBS 

REMOVAL 

VORTEX  SEPARATOR 

LIHE/EQUIPMENT  CONSIDERED  :  VORTEX  SEPARATOR 

DRAWING  DESIGNATION(S)  :  32*03-7130  SHEET  3  OF  6.  REV  5,  7/23/91 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIICELtHOOO 


T0028-1-1  FLOW-NO  PUMP  LOSS,  PLUGGED  EQUIPMENT  SOLIDS  BUILDUP  IN  QUENCH  TANK,  A 

MAINTENANCE  REQUIRED  TO  CLEAN 
OUT  SEPARATOR 

COMMENTS:  CAN  BYPASS  VORTEX  SEPARATOR  IF  NECESSARY.  ACTION: 

AUDIT  NOTES:  NOVEMBER  5.  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  CONSIDER  WATER  FLUSH  OF  VORTEX  SEPARATOR  AFTER  USE. 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T(l028-2-1  FLOW-MORE  NOT  APPLICABLE 


COMMENTS: 


ACTION: 


■ 


AUDIT  NOTES 


rOQ29-2-1  FLOW-MORE  UNCONTROLLED  FEED  TO  IMPROPER  QUENCH  OPERATION,  C 

I  INCINERATOR  SURGING  OF  COMBUSTION  GASES, 

I  RISK  OF  DAMAGING  EXPANSION 

JOINT,  VIBRATION 


KBIT  NOTES: 

I 

I 

I 


ACTION 


r«fiE  MO.  137 
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lU 


LIME/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0029-3-1 

FLOW- LESS 

PLUGGED  DOWNCOMER  PORTS 

POSSIBLE  COMBUSTION  CAS  SURGING 

WITH  POTENTIAL  DAMAGE  TO 
EXPANSION  JOINT,  VIBRATION 

C 

COMMEMTS: 

ACTION: 

RECOMMEND  SEMI-ANNUAL  MAINTENANCE  PROGRAM  INCLUDE 

INSPECTION  OF  PORTS 

AUDIT  MOTES: 

RESPONSE:  WESTON  11/5/91  REPORT;  AGREED 

WESTON  2/21/92  REPORT.  OtM  MANUAL  WILL  INCLUDE 

SEMI-ANNUAL 

INSPECTIONS. 

LIME/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0029-4-1 

FLOW-AS  WELL  AS 

NOT  applicable 

COMMENTS: 

ACTION; 

AUDIT  MOTES: 


aMaaas«aa«i 

LINC/nCM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0029-5-1 

FLOW- REVERSE 

NOT  APPI CABLE 

COMMENTS: 

ACTION: 

AUDIT  MOTES: 

■atwsumaaasMasss»saanaMSBusaaBa«aaaasB«ssaaaasaaaaa«ssaasaBB>aasaBBBB*«B«snBSSs«ssBBBasuBBUu*aBnnramnBn*««nnn 


LIME/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0029-A'1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMCMTS: 


ACTION: 


AUDIT  MOTES 


kfiC  no.  1M 
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■sasvMss. 

MC/ITEM 

PROCESS  PARA»«ETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

029-7-1 

PRESSURE -HO 

HOT  APPLICABLE 

OMMEHTS: 

.'"'ON: 

DIT  NOTES 

t 

NE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

029-8-1 

PRESSURE -MORE 

PLUGGING  OF  DOWNCOMER  PORTS 

HIGHER  THAN  NORMAL  PRESSURE 

INCINERATOR 

IN 

OMCNTS: 

PRESSURE  DIFTERENCE  WOULD  BE  MINOR  AND  WOULD  MOT  BE  ACTION: 

DETECTED.  SURGING  AND  VIBRATION  WOULD  BE  BETTER 

INDICATORS  OF  PLUGGED  PORTS.  P,.UGGEO  PORTS  COULD  CAUSE 

PUMP  CAVITATION. 

BIT  NOTES 

• 

iBBsasaavasMaaMsssa 

1 

K/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

>029-9-1 

PRESSURE- LESS 

HOT  APPLICABLE 

OMMEHTS: 

1 

IDIT  MOTfS: 

WMvraaaa 

■•■aasnaassMBSMBss 

NI/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

t . 

029-10-1 

TEMPERATURE -MORE 

HOT  APPLICABLE 

loMMCMTS: 
DIT  NOTES: 


i 


ACTION 
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PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0029-11-1  TEMPERATURE-LESS  HO  CONSEQUENCES 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


BSBBSBSaXSBBBSBBBBSBBBaSBBSaBSBBSBBSSBBBBBBBaaaBaaBSXXXBBXXXBXBBBaxXBXBXBBBBBBBBBBBBBSBBXXBBBBBSBBBBBBBSBBSBBBBSBBBBSBSBBBBBBB 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0029-12-1  COMPOSITION-MORE  NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


aaBaBSBBasaBaBBaaaasBaaaaBaBBBaaaaaBaaxaaaasBXBBBsaxxaasaaaxaaasxaxxaxxxxxBxaBBaxsaBaaBxxaxasBBaasBBaBBBaaaaaaBBaBaaBaaxaBBaBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0029-13-1 

COMPOS IT  ION- LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BaaaBaaBasBaaaaaaaaaaaaaBaaaaaaBaaaaaxxxaaaBXxxxBxxxxxaax.£axxxaxxaaBaxBxaaaaaBaaxxxaBXBsaaaBBaxxxxBaaxaasBBaBBBaaBaBaaaBBBaBax 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0029-U-1  COMPOSITION- AS  WELL  AS  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

aaaBBaaBaaaaaaBaaBaaaaaaBBsaBxaaaaaaaaaaaaaaaasaBaaaBBaaaaaaaaaaaaaaaasBBaaaaBaaaaaaaaaaaaxaaaaaBaaaaaaaaaBBaaaaaBaBBEBaBaaBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0029-15-1 

COMPOSITION-OTHER  THAN 

LOSS  OF  NEUTRALIZATION 

ACCELERATED  CORROSION  OF 

A 

DOWNCOMER. 

COMMENTS: 

ACTION: 

AUDIT  NOTES 
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«  PROCESS  PARAMETER/ 

INE/ITEM  GUIDE  WORD 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


■0029-16-1 
*COM«NTS: 
l^IT  NOTES: 

LINE/ITEN 
||m29-17-1 
COMMENTS; 
■JDIT  NOTES: 


STARTUP/SHUTDWN-OTHER  THAN 


tmasa 

PROCESS  PARAMETER/ 
GUIDE  UCN1D 


EMERGENCY  SO-OTHER  THAN 


t 


NE/ITEM 
129- 10-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


MAINTENANCE-OTHER  THAN 


AUDIT  NOTES: 


ll«saasauaai 


■PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


HO  CONSEQUENCES 


ACTION: 


POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

NOT  APPLICALBE 

ACTION: 


POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

SEE  NO  FLOW  AND  COMPOSITION 

ACTION: 


POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

NOT  APPLICABLE 

ACTION: 


taaaaaaaaaaaaaaaa 

CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


^IT  NOTES: 
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I 


PROCESS  PARAMETER/ 
LINE/ITEH  GUIDE  WORD 


T0030-1-1  FLOW-NO 


COMMENTS:  RECOMMEND  TRENDING  ON  AIC-56 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


INADVERTANT  VALVE  CLOSURE, 
INSTRUMENT  AIR  FAILURE,  PUMP 
FAILURE  (P-208A/B> 


LOSS  OF  pH  CONTROL  IN  SCRUBBER, 
HIGH  EMISSIONS  IN  STACK 


ACTION: 


I 

I 

I 


AUDIT  NOTES: 


PACE  NO.  U2 
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PROCESS  PARAMETER/ 

■iHE/ITEM 

GUIDE  WORD 

*0030-1-2 

■ 

FLOW-NO 

1 

COMMENTS: 

CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


LINE  RUPTURE  LOSS  OF  pH  CONTROL  IN  SCRUBBER,  C 

HIGH  EMISSIONS  IN  STACK, 

RELEASE  OF  CAUSTIC  TO  WORK  AREA 

ACTION:  CONSIDER  LOOKING  AT  SAFETY  CONSIDERATIONS 
ASSOCIATED  UlTH  LACK  OF  RUPTURE  (FLOW  OR 
PRESSURE)  INDICATION  ON  LINE. 


AUDIT  NOTES: 


RESPONSE:  WESTON  11/5/91  REPORT;  ROUTINE  LINE  INSPECTIONS  WILL  BE  PERFORMED  ON 
A  DAILY  BAISI  TO  VERIFY  LINE  AND  TANK  INTEGRITY. 

WESTON  2/21/92  REPORT,  AS  DESCRIBED  IN  THE  O&M  MANUAL 


NE/ITEM 

0-2'1 


MKB. 

^031 

^Lmmei 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FLOW-MORE 


LOSS  OF  CONTROL  ON  VALVE  FCV-56  HIGH  pH  IN  SCRUBBER  LOOP, 

POSSIBLE  PRECIPITATION  OF  METAL 
HYDROXIDES 


NTS:  LOSS  OF  CONTROL  INDICATED  BY  CHANGE  IN  pH  ONLY. 


ACTION: 


||d1T  NOTES: 

jpaaaa.. 

LINE/ITEM 

|w0-3-1 

I 

COMFCNTS: 
jj^IT  NOTES: 

^^aaaaaaaaa 

UIK/ITEH 

•30-3-2 

tNMENTS: 

IT  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW- LESS 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW- LESS 


POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


INADVERTANT  VALVE  POSITIONING,  LOW  pH  IN  SCRUBBER  LOOP,  HIGH  B 
LOSS  OF  INSTRUMENT  AIR,  LOSS  OF  EMISSIONS  IN  STACK 
CONTROL  TO  CONTROL  VALVE 
FCV-56,  LOSS  OF  SUPPLY  PUMPS, 

ACTION: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


LINE  LEAK  SEE  LINE  RUPTURE  C 


ACTION: 


PAGE  NO.  U3 


05/13/92 

HAZARD 

AND  OPERABILITY  STUDY  -  N  A 
AUDIT  TRAIL  SUMMARY  REPORT 
CA.HAZOP  VER  1.3 

Z  0  P 

tINE/ITEN 

PROCESS  PARMIETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0030-4-1 

FLCX  IL  AS 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0030-5-1 

FLOW-REVERSE 

NOT  APPLICABLE  - 

DOUBLE  FAILURE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

iSSBBBBBSSSBSSSBSBSSSSSBSSBSSSBSBSBSBaaBSSBSBSBSBBBBBBBSSBBBSSBS 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0030-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0030-7-1 

PRESSURE -NO 

SEE  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

aassasassawsaasBSssssssssssassssaaasasBsaaaaasasssBscsssssBsessssssssssssssssaasBsaBsssaxBKassaaBsaasasaassasBsassaasaaaaans 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0030-8-1 

PRESSURE -MORE 

NOT  APPLICABLE 

COMHENTS:  ACTION: 


AUDIT  NOTES 


PAGE  NO.  1U 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


||iNE/r 
T0030-' 
j^COMMEI 
AUDIT  NOTES: 

I 


KSSBBtfmBammnsmssuBaasMUSsBSSBSSttasansssssmBBssassxmsmssssssssWBSSBBBSsssaaaKSSBXSsSBaBsssxKsasBSksmBsssMsmBusMSS 


I  PROCESS  PARAMETER/ 

INE/ITEN  GUIDE  WORD 

T0030-9-1  PRESSURE-LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELINOOD 


SEE  LESS  FLOW 


ACTION: 


bsbbbbbbbbbbbbbbbsbbbbbbbbbbbbbbbsbbbbbbbbbbbbbbbbbbbbsbbbssbbbbbbbbbbbbbbbbbbbbbsbbbbsbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbsbbbsbbsb 


PROCESS  PARAMETER/ 
INE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


BBBBBBBBBBBSBBBBB 


■  PROCESS  PARAMETER/ 

IINE/ITEN  GUIDE  WORD 

0-11-1  TEMPERATURE -LESS 

COMMENTS: 


CO-10 
NENT 

l^IT  NOTES: 

I 

IINE/ITEI 

11^30-11 

COMMENT: 

I  I^IT  NO 

I 

I 

Hj^aSBBBBI 

|ne/itei 
^30-12 
HoMKNT! 


-10-1  TEMPERATURE -MORE 


NOT  APPLICABLE 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  HEAT  TRACING 


SEE  LESS  FLOW 


ACTION:  REVIEW  HEAT  TRACING  CONTROL  AND  MONITORING 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  NO  HEAT  TRACING  MONITORING  SYSTEM  IS 

CURRENTLY  IN  PLACE.  A  MONITORING  SYSTEM  CAN  BE  ADDED  AT  A  ADDITIONAL  COST  TO 
RMA. 

2/21/92  WESTON  RESPONSE;  ELECTRICALLY  MONITORING  THE  HEAT  TRACING  IS  NOT 
INCLUDED  IN  THE  PRESENT  DESIGN. 


iBaBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBSSSBBBBBBBSBBSSBBBBBBBBBBBBBBBBSBBSSBBBBBBSBBBBBBBBBBBBBBBBSBBBBBa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


T0030-12-1  COMPOSITION-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION; 


AUDIT  NOTES: 
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l■a■s■■msns■■n■nn■■MnBuaB«■aaa■B■»«nn■aa■aau«a■sa>aB■■■a■n■B■s■s■BBB■BX■nuBu■BBnnsasuBB■BSBn■BUs■sm 


IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0030-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0030-14-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMffiNTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARANETER/ 
LINE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0030*15>1  COMPOSITION-OTHER  THAN  SEE  LINE  T0018.  CAUSTIC  TO 

QUENCH  TANK 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


aaaaBaaaaaaaaaaaaBaaaasaaaaaaaaBsaaaaaaaaaaaaaaaaesaaaaaaaaaaaaaaaaBaaaaaaaBaaBBaaaaaBaaBaaaaaaaaaBaaaaaaaaBaaaaBaaaaaaaaa 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0030-16-1  STARTUP/SHUTDUN-OTHER  THAN  FAILURE  OF  FCV-56  TO  FAIL  INTRODUCTION  OF  CAUSTIC  INTO  C 

CLOSED  SCRUBBER,  SEE  MORE  FLOW. 

COMMENTS:  ACTION:  OPERATOR  SHOULD  CONFIRM  CLOSURE  OF  FCV-56  ON 

SHUTDOWN. 


AtXIIT  NOTES 


MGE  NO.  146 
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|||lME/I 

T0030- 

jpCOMNEl 

AUDIT  I 

|lNE/! 

^0030- 

VcOMHE 
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l•UM■S•UM•SMmS«aS«MSM«SSSBS■«S■■••S■■««S«S«mSSS«saSSSS««SS«SB«SSSS«S»SBSSSS«««■«B««S«SS■B«■■■«SS«■BSS■■«■■S«SSa■M«S 


PROCCSS  PARAMETER/ 
|lHE/ITEM  GUIDE  WORD 

T0030-17-1  EMERGENCY  SD-OTNER  THAN 


AUDIT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SEE  ITEM  16-1 


ACTION: 


I  PROCESS  PARAMETER/ 

[iNE/r  GUIDE  WORD 

|0030-tB  \  MAINTENANCE-OTHER  THAN 

'COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


HAZOP  STUDY  IDENTIFIER  :  QUENCH  TANK  RECYCLE 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0031 

LINE  DESCRIPTION  :  QUENCH  RECYCLE  SUCTION 

LINE/EQUIPMENT  CONSIDERED  :  4»-BR-616-H-K,  4"-BR-416A-H-K,  4«-BR-416B-H-K,  S-201  SEPARATOR,  P-202A/B  PUMPS 
DRAWING  DESIGNATION(S)  :  32-03-713D  SHEET  4  OF  6.  REV  5.  7/23/91 
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OS/13/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  NAZOP  VER  1.3 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0031-1-2 

FLOW-NO 

LINE  RUPTURE 

SEE  LINE  RUPTURE  FOR  T0026, 
QUENCH  TANK  RECIRCULATION 

C 

CQMWNTS:  ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0031-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

iggggngggggggMgggssggggggggsgagsscsgssaasssgcsassssscxssgssssBgssssssggsssBSBsssgBSSBBsssgsgBssggsssgsssssgasngsnBm 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0031-3-1 

FLOW- LESS 

SEE  NO  FLOW 

SEE  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

Ba«BSBBB8BaBaBBB8BaaBBBaaBBBBBBB8aBaB3aBBBBBaaaBXBaBBBBaB3BaaaBaaxsS5BaaBBBBXaBBBaaaBaBBBaBBSBaBXBBaBaBBaBaBB8BBBBBBBBBBBBBBBa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0031-4-1 

FLOW- AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MCE  NO. 
,05/13/92 


ll^NE/tTEN 

T0031-5-1 


148 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA.HAZOP  VER  1.3 


PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES 


FLOU-REVERSE  NOT  APPLICABLE 


POSSIBLE  CONSEOUENCE 


AUDIT  NOTES: 


ACTION: 


tusmBBSsBrnsBaasi 


l^NE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW-OTHER  THAN 


POSSIBLE  CAUSES  POSSIBLE  CONSEOUENCE 

NOT  APPLICABLE 

ACTION: 


CONSEO./ 

LIKELIHOOD 


CONSEO./ 

LIKELIHOOD 


r 


IT  NOTES: 


LINE/ITEM 
SI -7-1 


^031 


PROCESS  PARAMETER/ 
GUIDE  WORD 


PRESSURE -NO 


COMKNTS: 
loiT  NOTES: 


|.BBB 


INEZ I TEN 
51-8-1 
ENTS: 
NOTES: 


i; 

I  WEN 
IT  N 


PROCESS  PARAMETER/ 
GUIDE  WORD 


PRESSURE-MORE 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEOUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


’BSXSBBSBSSSXBSBBBSSSZBSESSSESSSSEBBBBSBSCBBBBSBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSB 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEOUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


■■BMBBEBBEBBSEEEBEEBEaBEEEEBEZEEEEEEEBBEESXEEEEEaEEEEEEEEEaEEEEBBEBEEZEBBEEEEEBEEBEEEEEEEBBEEBBBI 


IBBBBBBBI 


PROCESS  PARAMETER/ 
E/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUENCE 


T0031-9-1 


I 

QMMENTS: 


PRESSURE -LESS 


PLUGGING  OF  LINE,  SOLIDS  PUMP  CAVITATION  P-202A/B, 

BUILDUP,  PLUGGING  OF  STRAINER. 

FAILURE  OF  DP  INDICATOR 


CONSEO./ 

LIKELIHOOD 


ACTION:  EVALUATE  TRENDING  POINT  FOR  OP  INDICATOR 


PAGE  NO.  U9 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  2  0  P 

AUDIT  TRAIL  SUMHARY  REPORT 
CA_HAZOP  VER  1.3 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES,  THIS  OPTIN  IS  AVAILABLE,  WESTON  PERFERES 

DEVIATION. 

RESPONSE:  WESTON  11/5/91  REPORT;  TRENDING  CAN  BE  PERFORMED  BY  THE  PMCS. 
2/21/92  WESTON,  SAME  AS  ABOVE,  ON  A  AS  NEEDED  BASIS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0031-10-1 

TEMPERATURE -MORE 

COMMENTS: 

ACTION: 

AUDIT  NOTES:  Q.  WILL  LINE  BE  IDENTIFIED  AS  CONTAINING  HOT  FLUID  AND  BE  ADEQUATELY  EQUIPPED 

TO  PROTECT  WORKERS  UPON  A  RELEASE? 


«SS«US3m»rSSSSSXSSSXSSC«SSS3XSSS*SSCUSXSSSSSSSSX8SSSSaxSS8SX=SS==erSX8SESSSSXSSSSBCSSSSCKS3SBSKKUSn»SSSSSBSSSSSB 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

T0031-11-1  TEMPERATURE -LESS 

COMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


xxaxsxxxxxxxxxxxxxxxxxxxxxxxxsxxxxxxxxxxxxxxxxxxxxx: 


ixxxxxxsxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0031-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

S8SXSXXXXSXXXXSSXXXXXX8XXXXXXXXXXXXXXXSXXXXXX8XXX8XXX8XXXXXXXXXXXXXXSXXXXXXX8KXXXXXXXXXXXXXXXX8XXXXXXXXKXXXXXXXXXX8XXXXXXXXXX8 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0031-13-1 

COMPOSITION- LESS 

NOT  APPLICABLE 

• 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


I 


pm  NO.  ISO 
,05/15/92 


I 

m^sasaa 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA  HAZOP  VER  1.3 


IMI 


■INE/ITEN 

T0031-U-1 


PROCESS  PARANETER/ 
GUIDE  WORD 


CONPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

likelihood 


AUDIT  NOTES: 


ACTION: 


L. 


[PROCESS  PARANETER/ 
IK/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


CONPOSITION-OTHER  THAN 


NOT  APPLICABLE 


ACTION: 


^piT  NOTES: 


SBBaBaBaaaBSBaaSaBaBBaBBBaaBBBaBSBBBSBBBBBBBBSBBBBSBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBaSSBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBB 


I 

IINE/ITEN 


PROCESS  PARANETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


|q31’16*1  STARTUP/SHUTDWN-OTHER  than  NOT  APPLICABLE 


CONNENTS:  ENSURE  THAT  UTILITIES  SUCH  AS  CAUSTIC  PUNPS  SHUT  OFF 
DURING  SHUTDOWN. 


IT  NOTES: 


ACTION: 


SaBBaaBBBaSBaBBBBBBaBBBBBBaBBBBBBaBBaBBBBBBBBBBBBBBBBaBBBBSBBBBBBBBBBSBBBBBBBBSBBBaBBBBBBBBBBBBaBBBBBBaBBBBBSaBSBaBSBBBBBB 

PROCESS  PARANETER/  CONSEO./ 

/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0031-17-1  ENERGENCY  SO-OTHER  THAN  NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES 


MGE  NO.  151 

05/13/92  NA2AR0  AND  OPERABILITY  STUDY  •  N  A  2  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/  CONSEO./ 

IINE/ITEN  GUIDE  UORO  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


70031-18-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

HAZOP  STUDY  IDENTIFIER  : 
LINE  OR  EQUIPMENT  DESIGNATION  : 

LINE  DESCRIPTION  : 
LINE/EQUIPMENT  CONSIDERED  : 

DRAWING  OESIGNATIONIS)  : 

QUENCH  TANK  RECYCLE 

T0032 

QUENCH  RECYCLE  PRESSURE  SIDE 

2“-BR-313-H-K,  4"-BR-313-H-K,  2"-BR-313A-H-K,  4“-BR-313a-H-K,  4"-BR-«16B-H-K, 
4»-BR-416A-H-K.  4‘*-BR-416-H-K.  PUMPS  P-202A/B.  TO  0-201  QUENCH  TANK 

32-03-7130  SHEET  3  AND  4  OF  6.  REV  5,  7/23/91 

mmMm*m9MU99umM9mnwtM99mnM9u99MS99m99mm999n99ms9m9m9*9.M9m99Mm9UMm99Mmmn*»ummnM»Wim9mmmmm999mm9mm9ti999m9mmmm9mm9M99*mm999nmmmmmn9 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORO 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0032-1-1 

FLOU-NO 

PUMP  FAILURE.  INAOVERTANT  VALVE  SYSTEM  SHUTDOWN,  SEE  T0031. 
CLOSURE,  LOSS  OF  INSTRUMENT 

AIR.  LINE  PLUGGING 

B 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

- 

9mm999999999i 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

70032-1-2 

FLOW- NO 

LINE  RUPTURE 

SEE  T0031 

C 

COMKNTS: 

ACTION: 

AUDIT  NOTES 


l^MiE  MO. 


1S2 


05/13/92 


I 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


i: 


HE/ ITEM 
32-2-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


FLOW-MORE 


|m« 


UNBALANCE  PRESSURE  BETWEEN 
BLOWDOWN  AND  RECYCLE 


POSSIBLE  CONSEQUENCE 
NO  BLOWDOWN 


CONSEQ./ 

LIKELIHOX 


NTS: 


I 


ACTION:  ADD  A  RESTRICTING  ORIFICE  (VALVE)  INCLUDING 

PRESSURE  INDICATOR  TO  BALANCE  PRESSURE  BETWEEN 
RECYCLE  AND  BLOWDOWN  LINES. 


IT  MOTES: 


I 


RESPONSE:  HESTON  11/5/91  REPORT;  AGREED.  REFERENCE  REV.  7  ON  PAID  32-03-713-D, 
SHEET  3  AND  4  OF  6  (T-THERMAL). 

2/21/92  HESTON  REPORT,  SAME  AS  ABOVE 


LI ME/ ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


1“ 

|CM: 

Ml 

I 

I 


2-3-1  FLOW-LESS 


PUMP  DETERIORATION,  LINE 
PLUGGING,  INADVERTANT  VALVE 
POSITIONING 


POSSIBLE  CONSEQUENCE 
SEE  LINE  T0031 


CONSEQ./ 

LIKELIHOOD 


EMTS: 
AUDIT  NOTES: 


ACTION: 


PROCESS  PARAMETER/ 
INEZ ITEM  GUIDE  WORD 


^032- 

^0M« 

I 


4-1  FLOW- AS  WELL  AS 

NTS: 

IT  MOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


^jjBamsaa 


LINE/ITEN 


PROCESS  PARAMTER/ 
GUIDE  WORD 


§>2-. 

am 

I 


-5-1  FLOW-REVERSE 
OMMEHTS: 

>IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


I 

I 


ACTION 


PAGE  NO.  1S3 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


SBBBBSBBBSB] 

BZSSBSBSBXBBBBXSBBBSBBSBSaXBSSXBSSXBBSBSSXBBBSSBBSSXSSBBSSBSBSBBSSBBSBBBBBBBBBBBBBBBBSBBSBBBB 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0032-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SSSaSSSSSSSUSSSXSXSSSSSffSSSSftSSSSSSSSSSSSSSSSrSSSSSSSSSSSSSSSSSSSSSSXSSSSXSSSSSKSSSSKSBSSSSSSSSSSBBSSSSSSSSSSSSSCSSSSSKSSSBSS 

PROCESS  PARAMETER/  CONSEQ./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0032-7-1 

PRESSURE -NO 

SEE  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SBBBSBBBSBSBBBB8SSSSSBSBSBBSSSSSS3SSSSS8SBSS 

S8SSS8SCBSSSSSSSSS8SSS8S8SBBSSSBSSS8SBBSSBBSSSBBS 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0032-8-1 

PRESSURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

sbbbsbbssbbbbbbssssbbbbbbbbssbsbbbssbsssbsss 

**»SS*»=**»«=B««*S*«*®=«**B*S*SB**eseSBSSSrSBSSSSSBSBBS«»BBBB««»«BXBBSBBrrBBSBB«BB 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0032-9-1 

PRESSURE -LESS 

PUMP  WEAR,  INADVERTANT  VALVE 
POSITIONING.  LINE  PLUGGING 

SEE  LESS  FLOW  FOR  LINE  T0031 

A 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


PROCESS  PARAMETER/ 

E/item  guide  word 

2- 10-1  temperature -MORE 


^AGE  MO.  154 
^05/13/92 

■ne/itei 

^I032-10 
^OMMENTi 
AUDIT  NO 

^Kaann: 

|llE/ITEI 
T0032-11 
loNNENT! 

^IT 


HA2ARD  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


csaKSBsmssHSUsammBsnBSsasssmsvsaasssssxsassssBssBssBSKaKsssxxssxssssssBSBsssssBBSHassKcsssBssssssvasasBSsmsssssssBmKssBK 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


NTS:  SEE  TEMPERATURE  COMMENTS  ON  LINE  T0031 


ACTION: 


AUDIT  NOTES: 


aBBaaBBaaBBBaaaaBaaaaaBaaBBBBaaaBBBBSBBBBBBBBBBaaaBBBBBBBBBsaBBSBBBBaaBBBBasBBBBBBBBaBaBaBaBaBBBBaBaaaaaBBaBaaaaaaaaaa 


(PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


T0032-11-1  TEMPERATURE -LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


aaaaaaBaaBaaaaBBaBaBBBBaBssaaBBBBSBBsaBBBasBBBasBBBBBaBBBBSBBBBBBBBBBBSBBBBBSsBBBsssssssBBBassaBaaaBBBaaBBBaaaaaBaaaaaaaaB 


I  PROCESS  PARAMETER/ 

TNE/ITEM  GUIDE  WORD 

1)32-12-1  COMPOSITION-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


MALFUNCTION  OF  DENSITY  METERS 
AE-59A/B 


^IMMEi 
llT  I 

Kaaai 

|e/i 


^32- 

fNHEI 
IT  I 


NTS:  EI^NTUAL  BUILDUP  OF  SOLIDS  IN  QUENCH  TANK  CAN  RESULT  IN  ACTION: 
SURGING,  VIBRATION,  LOSS  OF  EXPANSION  JOINTS, 

CATASTROPHIC  FAILURE.  DENSITY  METERS  ARE  REDUNDANT. 


BLOUDOUN  TOO  CONCENTRATED,  C 

GREATER  TENDENCY  TOWARD 
DEPOSITION  OF  SOLIDS  IN  QUENCH 
TANK  AND  SEPARATOR,  INCREASED 
SOLIDS  DEPOSITION  IN 
REC IRC/SOL IDS  REMOVAL 

(DPROVIDE  MIN  FLOW  LIMIT  SWITCH  INTERLOCKED  TO 
WASTE  FEED  VALVE  TO  ENSURE  MINIMUM  BLOWDOWN 
DURING  WASTE  INCINERATION  OPERATION. (2)  RECOMffiND 
DEN.  TREND. 


IT  NOTES:  RESPONSE;  WESTON  2/21/92  REPORT,  (1}ASHH-59  HAS  BEEN  ADDED 

AGREED,  TRENDING  OF  DENSITY  IS  INCLUDED 


AS  INTERLOCK  72, (2> 


aBBBaBaaBBBaBBBBaBBBBBBBBBBBBEBBBBBEa 

PROCESS  PARAMETER/ 

/ITEM  GUIDE  WORD 


T0p32-13-1  COMPOS IT ION- LESS 


BBSBasBaEBasaEBaBBBBBEaBBBBBBBBBBBaaaaBBBBSBBBBaaaBaB 


POSSIBLE  CAUSES 


FAILURE  OF  DENSITY  METERS 
AE-59A/B 


POSSIBLE  CONSEQUENCE 


DILUTE  BLOWDOWN  RESULTS  IN 
CONSEQUENCE  DOWNSTREAM  INTO 
BRINE  HOLDING  TANKS. 


CONSEO./ 

LIKELIHOOD 


ACTION:  SEE  COMPOSITION-MORE. 


NOTES: 


PAGE  NO.  155 
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HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUNMARY  REPORT 
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B8SSX8SSSSSS8SSSSSSSSXS! 


;SSSSSSSS8888SSSSSSSS8888888888SS88S8S8888888888888S88888888S888S8888888 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0032-U-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

B88S8SXX8SS8888S8S8SSI 


!XS88S8SXX8S8SXSS888S8SS88S8&S88888X8S8888S8S8SS888888888888S8888 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0032-15-1 

COMMENTS: 

AUDIT  NOTES: 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

ACTION: 

88888SSS888S8S8S8SS88SSX88S8SSXS8SS88S8S 

PROCESS  PARAMETER/ 

S8SSS8S8S8SSS8SSS88SSS8SS8SSSeSS88SSSS88S88S8S8S88S88S88S8S8SSS8S8SSS88X8S8S88SSl 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0032-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

IMPROPER  SEQUENCING 
XV-78A/B  WITH  PUMPS 

OF  VALVES 
P-202A/B. 

SEE  NO  FLOW. 

COHMENTS:  FISL-57  IS  A  FLOW  PERNISSIVE  FOR  STARTUP.  SYSTEM  IS  ACTION: 
DESIGNED  NOT  TO  START  UNLESS  MINIMUM  FLOW  IS 
ESTABLISHED. 


AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  RECOMMEND  PUMPS  BE  ALTERNATED  SO  OPERATING  CONDITION  IS  KNOWN. 


mmssSBSKSssnxssxsccxswsssssscssscxsxxssxasssssssssssssszsxassxssssBsssssxxBBSSME&sssesssssxsusssssSKscssusnKnssssssss 


PROCESS  PARAMETER/ 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0032-17-1  EMERGENCY  SD-OTHER  THAN 


COMMENTS:  PUMPS  P-202A/B  ARE  OPERATED  UNDER  EMERGENCY  SHUTDOWN  ■  ACTION:  CONFIRM  WHETHER  EMERGENCY  DIESEL  GENERATOR  IS 

THROUGH  THE  EMERGENCY  DIESEL  GENERATOR.  AUTOMATICALLY  STARTED  UPON  EMERGENCY  SHUTDOWN.  IS 

EMERGENCY  GENERATOR  AUTOMATICALLY  STARTED? 


AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;THE  EMERGENCY  GENERATOR  WILL  START 

AUTOMATICALLY  WITHIN  10  SECONDS  OF  A  POWER  FAILURE,  HOWEVER  P-203A/B  ARENOT 
POWERED  BY  THE  EMERGENCY  GENERATOR. 

2/21/92  WESTON  REPORT  SAME  AS  ABOVE. 


*rA6E  NO.  156 
05/13/92 


^NAOE  I 

05/13 

I 

^^ssnsi 

^INE/I 
^0032- 
■COMNEI 
MBIT  I 


HAZARD  AND  OPERABILITY  STUDY  •  N  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


mansaras«Bnanmsn«ssssussnssBx«szxKrsaszs«xxsczssssza>rszsz>sB»»sasnssssxszaxx.'«sszsnnuau>cs>BnKSSBsnssus 


PROCESS  PARAMETER/ 

Eitem  guide  word 

-18-1  MAINTENANCE-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


HAZOP  STUDY  IDENTIFIER  :  BRINE  HANDLING  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  ;  T0033 

LINE  DESCRIPTION  :  BLOWDOWN  TO  BRINE  TANKS 

LINE/EQUIPMENT  CONSIDERED  :  2“-BR-313-H-K,  1  1/2«-BR-313-H-K.  2-WP-SOO-E-K.  1  1/2-BR-417-H-K,  BEGINS  AT 

4-BR-416-H-K  AND  ENDS  AT  TANK  TK-201  AND  TK-202. 

DRAWING  DESIGNATION(S)  :  32-03-713-D  REV  5  SHEET  4  OF  6  (7/23/91)  ;  03-04-015  REV  0  (7/31/91) 


BxaxBazxxxxzxaxxaxxxxsxxxaaxxxxBBxxxBXXBXxxBxxxxxxxxxxazaaxxaxxxBazBBBaxBaBxaaBxaaaaaaaaaaaaaBa 


NE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


1^1033- 

ftoMMEI 

|lDIT  I 


133-1-1  FLOW-NO 


INADVERTANT  VALVE  CLOSURE.  LINE  BUILDUP  OF  SOLIDS  IN  SYSTEM, 
PLUGGING,  CONTROL  FAILURE  ON  LOSS  OF  CONTROL  ON  QUENCH  TANK 
FCV-S8.  INSTRUMENT  AIR  FAILURE,  LEVEL  HIGH,  SYSTEM  SHUTDOWN. 
FAILURE  OF  P-202A/B  PUMPS 


ACTION:  INSTALL  ALARM  ON  FI-83A  LINKED  TO  DENSITY  READING 
ON  AIC-59. 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  AGREED,  AH  ALARM  WILL  BE  ADDED. 

RESPONSE; 2/2 1/92  WESTON  REPORT,  ALARM  ASHH-59  HAS  BEEN  ADDED  AS  INTERLOCK  72. 


mMSSSSSSBSSasSSSMSSSSassSSSSSaSSSSSSCSSSCSrassSSSSSCSSSSSSSSSSBSaSBSSSSCSSftSSSCSSBSSSSBSSBSSSCSeSSBSSSUSSMBSSSnSMSa 


■PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 

T0033-1-2  FLOW-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LINE  RUPTURE 


RELEASE  OF  HOT  LIQUID  (190  F)  C 
IN  WORK  AREA  AND  OUT  IN 
CONTAINMENT  AREA. 


COMMENTS:  A  RUPTURE  UPSTREAM  OF  THE  CONTROL  VALVE  FCV-S8  WILL  ACTION:  REVIEW  LACK  OF  RUPTURE/LEAK  INDICATION  (FLOW  OR 

I  EMPTY  THE  QUENCH  TANK  AND  CAUSE  SYSTEM  SHUTDOWN.  PRESSURE  INDICATOR)  DOWNSTREAM  OF  FCV-58. 

AUDIT  NOTES:  RESPONSE:  HESTON  11/5/91  REPORT;  ROUTINE  DAILY  LINE  INSPECTIONS  WILL  BE 

■PERFORMED. 

RESPONSE;  2/21/92  WESTON  REPORT;  ADDITIONALLY.  PI-57  HAS  BEEN  ADDED  IN  REV.7 
OF  THE  PtID 


rA6C  NO. 
|0S/13/92 


^j^nm 


|lNE/ITEM 


T0033-2-1 

I 
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HAZARD  AND  OPERABILITY  STUDY  •  N  A  Z  0  P 
AUDIT  TRAIL  SUNMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES 


FLOW-MORE  FAILURE  OF  CONTROL  ON  FCV-SS 


tBmBnxsxsKsnBusKuusssnam 

POSSIBLE  CONSEQUENCE 


BLOWDOWN  OF  DILUTE  BRINE  TO 
BRINE  HOLDING  TANKS  AFFECTING 
STORAGE  CAPACITY. 


CONSEQ./ 

LIKELIHOOD 


A 


COMMENTS:  PROBLEMS  IN  BRINE  DISPOSAL  LOGISTICS. 
>IT  NOTES: 


BBBBBBBSSBBBSBBBBSSBBBXBBBBSBBBBBBBSBBBSBXXBSSSBXB 


ACTION; 


iXXXXBXXXXXXXXXBBBXXXXBXSXXXXXBXXXXXXXXXXXBBBBXBBBBXBBSBXBBXSSBBSSBBBSBB 


NE/ITEM 


033-3-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW- LESS 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


PUMP  WEAR  ON  P'202A/B.  LESS  BRINE  FLOW  TO  BRINE  TANKS,  A 

INADVERTANT  VALVE  POSITIONING,  REFER  TO  CONCENTRATION 
LOSS  OF  CONTROL  ON  CV-58,  LINE  DEVIATION  FOR  LINE  T0032 
PLUGGING 


COMMENTS: 


|d1i  NOTES 


ACriOM: 


I 


NE/ITEM 

033-4-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW-AS  WELL  AS 


cr  Q./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  L  l I HOOD 


NOT  APPLICABLE 


AUDIT  NOTES: 


ACTION: 


^^bbsbbbbbsbxbxxxxxxbbsbbxxbbbbxxxxxxbxxxbxxxxxxxxxxxbxxxxxxxxxxxxxxxxxxxbxxxxxbxxxxxxxxxbbxbbbxbxxbbxxbbsbxbbxssbbxxbbbsbbbbx 

■PROCESS  PARAMETER/  CONSEQ./ 

NE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


^33-5-1  FLOW-REVERSE 

VoMMENTS:  NO  CHECK  VALVE  TO  PREVENT  BACKFLOW, 


^IT  NOTES: 


LOSS  OF  PUMPS  P-202A/B  WHILE  FLOW  BACKUP,  POSSIBLE  OVERFLOW  A 

SCRUBBER  PUMPS  CONTINUE  TO  RUN  OF  QUENCH  SYSTEM 

AND  LINE  2"-BR-313A-H-K  IS  OPEN 

BRINGING  SCRUBBER  BLOWDOWN  TO 

TK-101,  TK-102 


ACTION:  PIPING  DRAWINGS  SHOW  CHECK  VALVES  IN  LINES;  SHOW 
CHECK  VALVES  IH  LINES  ON  PtID. 


RESPONSE:  WESTON  11/5/91  REPORT;  CHECK  VALVE  WILL  BE  ADDED 
2/21/92  WESTON  SAME  AS  ABOVE 


PAGE  NO.  158 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  M  A  Z  0  P 

AUDIT  TRAIL  SUNHARY  REPORT 
CA  NAZOP  VER  1.3 


■snsmBmsasBmasBatssksaasBSUsassnancBKsmsannnsausassaannasusmsuBBcassnsscuKssnaEsunancuunBnnnnnus 


PROCESS  PARAMETER/  COHSEO./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIICELIHOOO 


T0033-6-1  FLOU-OTHER  THAN  NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


BaaaaBaBaaBBaBaaBBBBBaBBaaBaaaBaaaBBaBaaBaBaBaaBaBaBaBaaaBaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIICELIHOOO 

T0033-7-1 

PRESSURE -NO 

SEE  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BaaaaaaaaaBaaBaBaaBBaaBaaaaBaBaaBBBBBBaaaBBaaBaBaBaaaBsxBaBBaBBaaaaBBBaBaaaBaaBaaaaBaaaaaaBaBBaaaBaaBBBaBBBaBBBaaaaB 


LINE/ITEH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0033-8-1 

PRESSURE-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

saaaBBaaBaaBBaaBBBBBBBBB 


B8BBaaBBBBBBaaaaBaBBBXBaaaBassaaaaxBBBB8BBsaBSBBBBaBaBaB8BaBBaaBaaaBaaBBBaB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0033-9-1 

PRESSURE -LESS 

SEE  LESS  FLOW 

OONNENTS: 

ACTION: 

AUDIT  NOTES: 

XBaBBBBBBBBaBBBaaBBBxxxaBaaBBaaBxaaxBxaxBxxxxxxxxxBxxxxBBXBBxxxaxxxBaxBaaxxxxxaaxaBBaaxaBaxaxxxBaBaaBaaBXBaBBaBBBaaBBBaaBBa 


PROCESS  PARAMETER/  CONSEQ./ 

LIHE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0033-10-1  TE)V>ERATURE*MORE  REFER  TO  SAFETY  CONSIDERATIONS 

ON  HOT  LINES 
(T0032,T0031.T0018) 


C0MI«HTS 


ACTION 


MGE  HO.  159 
fe/13/92 


1^/13/' 

^IT  W 

LINE/ITI 

[(^•1 

CIMEN' 
IT  m 


HAZARD  AHO  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


IT  MOTES: 


i«BaaBsaBssssBSsasnsss«BsssKB«asBSSBnssauaaasaKaa«ssas«ssB«sncKsmBaBssBsasnasBa«uuauBBB«asnuB«Msns>uuwuB 


PROCESS  PARAMETER/ 
LIME/ITEM  GUIDE  UORD 


•11-1  TENPERATIRIE'LESS 


POSSIBLE  CAUSES 


POSSIBLE  COHSEQUEMCE 


COMSEQ./ 

LIKELIHOOD 


MO  CONSEQUENCE 


ACTION: 


PROCESS  PARAMETER/ 
HE/ITEM  GUIDE  WORD 


T0Q33-12-1  COMPOSITION-MORE 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


AUDIT  NOTES: 


laaaaBaBBBaaaaaaaaaaaaBaaBaaaaaaaBaaBaaaaaaaaaaBBaaaasxsaaaxBaaaaaaBaBaaaaaaaaBaaaaaaaBaaaaBBBB 


|».1E 

AUDIT 

iLiXX: 

Ine/i 

^033- 

VoKI 

^IT  I 


I 

:  'NE/r 

F 

^IT  I 


ACTION: 


BxaaaaaaaaBBaaaaaaBB  ~ 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


-13-1  COMPOSITION-LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SEE  MORE  FLOW 


ACTION: 


IT  NOTES: 


I 

PAtt  HO.  160 

OS/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P  I 

AUDIT  TRAIL  SUHHARY  REPORT  ■ 

CA  HAZOP  VER  1.3 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0033-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

>a>saB*snmBaammBmasMsaassxasasasBsaassxmssMsa»u«uua«BmssMHBaBSBnB*B>Bus*snmsssmmnmsBsussnmnnnmna«n 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 

■ 

T0033-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

1 

COMMENTS: 

ACTION:  (DRECOMMEND  INSTALLATION  OF  h  FLOW  LIMIT 
SWITCH  INTERLOCKED  WITH  WASTE  FEED  BLOCK 

VALVE. (2)  RECOMMEND  FLUSHING  OF  QUENCH  TANK 
RECYCLE  ON  SHUTDOWN. 

1 

AUDIT  HOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES;  (1)  INTERLOCK  SWITCH  ALREADY  IN  DESIGN  (2) 

PART  OF  ROUTINE  OPS  TO  CLEAN  THE  OUEHCH  TK 


RESPONSE:  WESTON  11/S/91  REPORT;  (1)  ALREADY  INCLUDED  IN  DESIGN  (2)  NEED  FOR 
FLUSHING  WILL  BE  DETERMINED  DURING  OPERATION. 

HAZOP  TEAM;  WESTON  RESPONSE  DOES  NOT  ADDRESS  THE  ACTION  ITEM(2)  SHOULD  PROVIDE 
MORE  DATA. 

2/21/92  WESTON  REP0RT;(2)  ADDITIONALLY. ONLY  ONCE  OR  TWICE  A  YEAR  IS 
ANTICIPATED. 


PROCESS  PARAMETER/  CONSEQ./ 

IINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0033-16-2  STARTUP/SHUTDWN-OTHER  THAN  VALVE  FCV-58  FAILS  OPEN  UPON  QUENCH  TANK  EMPTIES  C 

SHUTDOWN 

COMMENTS:  ACTION:  REPLACE  FAIL  OPEN  VALVE  FCV-58  WITH  FAIL  CLOSED 

VALVE. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  FCV-S8  WILL  FAIL  CLOSED.  T-THERMAL  DRG.  REV 

8,  DRG.  CHANGED  TO  SHOW  FCV-58  FROM  FO  TO  FC  POSITION. 

2/21/92  WESTON  REPORT  SAME  AS  ABOVE 


I 


r 


p»a  HO. 
i/13/92 
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HA2AI10  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


|||HE/ITEM 


TQ033-17-1 


AUDIT  NOTES: 


PROCESS  PARAMETER/ 
CUIDE  WORD 


EMERGENCY  SO-OTHER  THAN 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

SEE  STARTUP/SHUTOOUN  16-2 

ACTION: 


■■■■■■■■BBauBramaUBsnanBssnaxBaaasnxuuxamuaamauKxCKBaxKSnsunsssMCBSuasuKUamnsssBusnuBUmns 


■  PROCESS  PARAMETER/ 

^NE/ITEM  GUIDE  WORD 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


MAINTENANCE-OTHER  THAN 


ACTION:  LINE  DESIGNATIONS  ON  PAID  ARE  INCORRECT  AND 

SHOULD  BE  REVISED  TO  SHOW/NOT  SHOW  HEAT  TRACING. 


I- 

I 

I 

I 

I 


IT  NOTES:  RESPONSE:  UESTON  2/5/92  REPORT;  T-THERMAL  HAS  ISSUED  REVISION  8  OF  THE  P&ID. 

2/21/92  UESTON  SAME  AS  ABOVE 


HAZOP  STUDY  IDENTIFIER  :  QUENCH  RECYCLE  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0034 

LINE  DESCRIPTION  :  pH  LOOP  IN  QUENCH  RECYCLE 

LINE/EOUIPMEHT  CONSIDERED  :  2-BR-416-H-K,  1-BR-416-H-K,  1-BR-416A-H-K,  1-BR-416B-H-K,  BEGINS  AT 

4-BR-416-H-K.  ENDS  AT  S-201  QUENCH  SEPARATOR 
DRAWING  DES1GNATI0N(S}  :  32-03-713-D  REV  5,  SHEET  4  OF  6,  7/23/91 


■asBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaxaaaaaaa: 


iaaaaaaaxaaaaaaaaaaaaaaaaaeaaaaa 


Ine/item 


|>034-1-1 

I 


COMMENTS: 


w 

I 

I 


IT  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOU-NO 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


INADVERTANT  VALVE  CLOSURE.  LOSS  LOSS  OF  pH  CONTROL  IN  QUENCH  B 

OF  PUMPS  P-202A/B.  LINE  TANK.  INCREASED  USE  OF  CAUSTIC 

PLUGGAGE  IN  SCRUBBER  LOOP,  POSSIBLE  HIGH 

EMISSIONS  IN  STACK,  SYSTEM 
SHUTDOWN 


ACTION: 


MGE  NO. 
aS/13/92 
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HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


0  P 


I 


T0034-3-1  FLOU-LESS  INAOVERTANT  VALVE  POSITIONING,  ERRONEOUS  pH  READINGS  IN  OUENCN  B 

LOSS  OF  PUMPS(P-202),  LINE  TANK,  INCREASED  CAUSTIC  USAGE 
PLUGGAGE  IN  SCRUBBER,  POSSIBLE  HIGH 

STACK  EMISSIONS  CAUSING 
SHUTDOWN 

COMMENTS:  ACTION: 


AUDIT  NOTES 


MGC  NO. 
05/13/92 


I 


INE/ITEN 


T0034'4-1 

I 


163 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 

GUIDE  UORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 


FLOW-AS  WELL  AS  INAOVERTANT  VALVE  POSITION  WITH  ERRONEOUS  pH  READINGS  FROM 

DOMESTIC  WATER  LINE  LEFT  OPEN  DILUTION  OF  RECYCLE  LIQUID  WITH 

DOMESTIC  SOFTENED  WATER 


CONSEQ./ 

LIKELIHOOD 


A 


COMFCNTS: 


IT  NOTES; 


I 

LINE/ITEM 


ACTION:  RECOMMEND  EVALUATION  OF  ADDING  TRENDING  POINT  TO 
CAUSTIC  CONTROL  LOOPS  •  AIC-S6  AND  AIC-64 

RESPONSE:  WESTON  11/5/91  REPORT;  TRENDING  IS  NOT  REQUIRED.  THE  CONTROL  SYSTEM 
CURRENTLY  COMPARES  ph  SIGNALS  BETWEEN  PROBES. 

2/21/92  WESTON  SAME  AS  ABOVE 


irSSSESZBBSBnBBBS«BXSSHXaZ=ZZSUxrS3KKSKB»UBBnSSBKKBSSSSnBBBS>«BBBnMBnBUSBSnBSraBUnS 


PROCESS  PARAMETER/  CONSEQ./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


|o034-S-1  FLOW-REVERSE 


NOT  APPLICABLE 


_C0MMENTS: 
)IT  NOTES: 


ACTION: 


■■MSBSSSamSSSSSSSSSSSSSSVSSSaSSSXSSSSSSSSSSSsaBSSSSSSSXSSHSSSSSSSSBBSCSSSSSSaBBSSSSSSBBSCSBSSSSSSBSSSSSSBnvSSBMSBBVSna 


I 


INEZ ITEM 
0034-6-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW-OTHER  THAN 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


AUDIT  NOTES: 


^NE/ITEM 


_T0034-7-1 
ENTS: 


Tp034-7 

ftoMMEN 


tBZZBZBZZZZBZZZBBZZZSZZZZ 

PROCESS  PARAMETER/ 

GUIDE  WORD 


PRESSURE -NO 


ACTION: 


ZZZZZZZZZI 


eZZBZZZZZZZZZZZZZZZZBZZZZZZZZZZZZBBZBZZZZBBZZBBBBBBBBBBBBBBBBBBBBBB 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


SANE  AS  NO  FLOW 


ACTION: 


IT  NOTES 


I 

I 

PACE  NO.  16A 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  NAZOP  VER  1.3 


PROCESS  PARAMETER/ 

CONSEQ./ 

LIHE/ITEM 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0034-a-1  PRESSURE -MORE  NO  CONSEQUENCE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


tsmmsssssssBmssassssssssscsasssssssskssaassxsssssssssssaBsaBSBBSBBSBBssKBSSBmsaBSBssassKBSBmssnssBSSBSUssBSSBSSsn 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0034-9-1 

PRESSURE -LESS 

SAME  AS  LESS  FLOW 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


MSaBBBBBBaBaSBBBBaBSBSSBSSBSSBBBBSSBSBBBBBBBBSBBBSSBSSS&SSSBBSSSBSBBSBBBBSBSBSBBBBBBBBSBBSBSBSBBBBBBBBBBBBBBMBSBSBBSBBSBBSBB 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0034-10-1  TEMPERATURE -MORE  NO  CONSEQUENCE 


COMMENTS: 


ACTION: 


AUDIT  NOTES: 


*SBSBBSBBBBBBBSBBSSSBS8SBSBBBSSSS8S5CSSSS8SSSSBSSSSSSSSSBSSSSBSSSSSSSS58SSSBSBBSSSSS8SBSSBBB8BBBBBBBBBBSSBBBBBBBBBSBBBBBBBBBBS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0034-11-1 

TEMPERATURE -LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

***S*>**S*BSS*SBS*SS««Bftn8BSBBBBSB8SSS888BBB8BBBBBBBSB8SB8888BS8BB8SB8SBBBBS8B8SB88SSB8BSB88BB8BSB8BBBBBS88BBBBBBBBBBSBBSBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0034-12-1 

COMPOSITION-MORE 

INCREASED  SOLIDS  ACCUMULATION 
IN  RECYCLE  LINE 

GREATER  TENDANCY  TO  COAT  pH 
PROBE  -  REQUIRING  MORE  FREQUENT 
CLEANING  AND  FLUSHING 

A 

COMMENTS 


ACTION 


rAGE  MO.  165 
.05/13/92 


)IT  NOTES: 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA.HAZOP  VER  1.3 


H  PROCESS  PARAICTER/ 

IINE/ITEN  GUIDE  UORO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ip: 

■pMNEI 

^Ldit  I 

^1 1  I  ■■ 


13-1  COMPOSITION-LESS 


INADVERTANT  VALVE  POSITION  ON  SEE  AS  UELL  AS  -  FLOW 
SOFTENED  WATER  FLUSH  LINE 


ACTION: 


BB^SSSWSSSSBSSS8SSSSSSBSSSSSS33SSSSSSS8SSSaSS&SSSSSSSSSXSSSS8S8SXSS86CSBBSBB8SSBBXX8SSSSSSSSBS8SSB8BSSSSSSBSS3SSSSBSSSS 


I  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

T0Q34-U-1  COMPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


AUDIT  NOTES: 


*»»**********»»»»g88S88888888B8888SB888B8888888888888BS8B8B888B8888BBB8BB8BBgBBBggB««BBBB8BBBBBB88B»BB«B«88BBB«BB88 


j^OMME 

AUDIT  I 

I 

WUBBSS; 

InE/I' 
||034- 
^OMMEI 
pDIT  I 

IV^**** 

llNE/11 

f* 


ACTION: 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


15-1  COMPOSITION-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


'rasnsanasssnasssusussssnnzsBaszcnxsxnxssxxzzssxrxxssssssssszEESBCMXszsxsi 


axaxaaaaaaaaaaaxaaaaaxBBaaaaBaaaaaaaa 


■  PROCESS  PARAMETER/ 

IIHE/ITEM  GUIDE  WORD 

ftsA-IA-l  STARTUP/SHUTDWN-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NTS:  LINE  T0034  SHOULD  BE  FLUSHED  ONCE  PUMPS  (P-202A/B)  NAVE  ACTION: 
BEEN  SHUT  DOWN 


AUDIT  NOTES: 


MCE  NO.  166 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  2  0  P 
AUDIT  TRAI,.  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


VnSSSrasSMsaSBSSBSVnSMBSBSBSVBB  SBBBBaSBBBSSBBaBBSSSXSSBSSSSSSSBBBKBBBBBKSsaSBSXHSBBSBSSBBSBSBSBBBBSSBBBBBBBMSSBSBBBS 


CONSEO./ 

POSSIBLE  CONSEOUENCE  LIKELIHOOD 

T0034-17-1  EMGCY  SO-OTHER  THAN  HO  SPECIAL  CONSIDERATIONS 

COMMENTS:  ACTION: 

AIBIT  NOTES: 


IINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSSBBBBBBBBBBBXBBBBBBBBBSBBBBBBBBBXSBBBBBBBBBSBBSBBBBBBBBBBBBBBBBBBBBBSSBBSBBBBBBBBBBBBBBBBBB 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEOUENCE  LIKELIHOOD 


T0034-18-1  MAINTENANCE-OTHER  THAN  NOT  FOLLOWING  PROPER  PROBE  RELEASE  OF  HOT  BRINE  INTO  WORK  C 

REMOVAL  PROCEEDURE  FROM  LINE  AREA 

COMMENTS:  ACTION:  (1)  RECOMMEND  THAT  ALL  HOT  LINES  BE 

IDENTIFIED. (2>  RECOMMEND  SPLASH  SHIELDS  OR  GUARDS 
INCLUDED  AT  PROBES 

AUDIT  NOTES:  RESPONSE:  WESTON  2/5/92  REPORT.'TI}  BRINE  LINES  ARE  COLORED  C0DED(2)  SAFETY 

TRAINING  HILL  ADDRESS  THIS  CONCERN  AND  SPLASH  SHIELDS  WILL  BE  PROVIDED. 

2/21/92  WESTON  SAME  AS  ABOVE 


iBXSBBBBSBXXBSSBSBBSSSBBSBSSSBCBSBBSBEBBXSBBBSSBBBBBBBBBBBBBBBBBSB 


PROCESS  PARAMETER/  CONSEQ./ 

LIHE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEOUENCE  LIKELIHOOD 


T0034-18-2  MAINTENANCE -OTHER  THAN  INFREQUENT  FLUSHING  OF  pH  ERRONEOUS  pH  READINGS  CAUSED  BY  A 

PROBES  BUILDUP  OF  SCALE  ON  PROBE 

COMMENTS:  FREQUENCY  OF  FLUSHING  TO  BE  ESTABLISHED  BASED  ON  ACTION:  RECOMMEND  EVALUATION  OF  TRENDING  OF  pH  CONTROLLER 

OPERATING  EXPERIENCE,  HOWEVER  INITIAL  FREQUENCY  MAY  AIC-64 

CONSERVATIVE. 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES;  ROUTINELY  MONITORED  ph,  BECAUSE  AT  ?ORTO 

RICO,  CLEANING  OF  PROBES  REQUIRED  PERHAPS  AS  OFFEN  AS  DAILY. 

RESPONSE:  HESTON  11/5/91  REPORT;  ROUTINE  CLEANING  OF  THE  PROBES  WILL  BE 
PERFORMED.  IF  THE  PROBES  CONTINUES  TO  MALFUNCTION,  A  REPLACEMENT  PROBES  WILL 
BE  PROVIDED. 

2/21/92  HESTON  SAME  AS  ABOVE 


MCE  NO.  167 
.05/1S/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


NAZOP  STUDY  IDENTIFIER  :  SCRUBBER/VENTURI  RECYCLE  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0035 

LINE  DESCRIPTION  :  VENTURI  RECYCLE 

LINE/EQUIPMEMT  CONSIDERED  :  4-BR-505-H-K,3-BR-413-H-K,3-BR-505-H-IC,2*BR-505-H-IC,2*BR-411-H-K,  BEGINS  AT 

6-BR-501-H-K  AND  TERMINATES  AT  VENTURI 
DRAWING  DESIGNATION(S)  :  32-03-713-D  SHEETS  4  &  S  OF  6  -  REV  5  (7/23/91) 


ssssnssssssssssBSBSxssssssssscsssssssassssaissc&ssssssxsssss&sssss 


PROCESS  PARAMETER/ 


CONSEO./ 


INE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

0035-1-1 

FLOW-NO 

INADVERTANT  VALVE  CLOSURE, 

LINE  LOW  VENTURE  PRESSURE  DROP, 

6 

PLUGGING,  LOSS  OF  INSTRUMENT  DECREASED  PARTICULATE  REMOVAL, 
AIR,  LOSS  OF  CONTROL  OF  FCV-60,  DECREASED  PRESSURE  IN 
LOSS  OF  PUMPS  P-203A/B.  LOSS  OF  INCINERATOR,  SYSTEM  SHUTD'  WN 
CONTROL  OF  FCV-62  AND  FCV-65 


■COMMENTS: 


ACTION:  RECOMMEND  ADDITION  OF  FSLL‘60  WASTE  FEED 
INTERLOCK  TO  INTERLOCK  MATRIX 


}IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  FSLL-60  HAS  BEEN  ADDED  TO  THE  INTERLOCK 

MATRIX. 

HAZOP  TEAM:REVISEO  INTERLOCK  MATRIX  SENT  TO  HAZOP  TEAM  2/5/92,  #18  INTERLOCK 
HAS  TYPOCLSLL  SHOULD  BE  FSLL,TEAM  NOTIFIED  T-THERMAL  OF  TYPO  3/10/92) 

2/21/92  WESTON  SAME  AS  ABOVE 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 

|o035-1-2  FLOW-NO 


POSSIBLE  CAUSES 
LINE  RUPTURE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


RE  ^SE  OF  HOT  BRINE  INTO  WORK  C 
Af-A,  ALSO  SEE  1-1 


COMMENTS:  NO  INDICATION  OF  SPILL  IF  LOCATION  IS  DOWNSTREAM  OF  ACTION:  RECOMMEND  EVALUATION  OF  HAZARD  BY  SAFETY 

FE-60  COMMITTEE 

JDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  ROUTINE  LINE  INSPECTION  WILL  BE  PERFORMED 

DAILY. 

2/21/92  WESTON  SAME  AS  ABOVE 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


T0035-2-1  FLOW-MORE 


||cGMei 

fIT  I 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES: 


PAGE  NO.  168 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0035-3-1 

FLOW- LESS 

SEE  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

MSsassasasssssssascaesBBBaaaBsxacssasxasssssxsssxssssaassasssssssssxsscBSsxsaBBSsBSBBssssassassssssssssssassassassssssBSSsssa 

PROCESS  PARAHETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELINOOD 


T0035-4-1  FLOW- AS  WELL  AS  NOT  APPLICABLE 

COMNENTS;  ACTION; 

AUDIT  NOTES: 


■BBBBBSBBBBXBBXXXSaXXXBBBBBBBBBSSSBSSSBSBBBSBBXBBSBXSXXXSXSXBXSXBSSSBBBBBSBBBBBBSBBBBSBBBBSBBBBBBSBBSBBBSBSBSBBBBSSBBSBSSSBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0035-5-1 

FLOW- REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSBSSSBBBSBSBBBSSSSSBBBBBSBXBSS; 


ISSSBXSSrXSBSXXXBSSBrSSXSBSBBBBBBBBBSSBXBSBSSSBSBSBBSSBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0035-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSBSBSBBBBSBSBBBaSBSBBBBBaBSBSSSBSXXXSSSBSSXSBBBSXXB: 


sssxssxxsbxxssbbxbbsssbbxbssssbbssbbbbssbxbbssbbbbbsbbsbbbsbbbbbbbbb 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0035-7-1 

PRESSURE -NO 

SAME  AS  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MCE  NO.  t69 
,05/13/92 


I 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


mnnamsnnnmsBsssmssnssnazsznnsmBsnsssnsuzzassssssssxEssssszs 


INE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

0035-8-1 

PRESSURE -MORE 

NOT  APPLICABLE 

ENTS: 
AUDIT  NOTES: 


pCQMMEI 
AUDIT  I 

I 


BZBzzMZUHsssZBaszsssssmsZBmzmzBsssKzssBszzzzsKzzaasazaaxzaBSKKsssa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


10035-9-1  PRESSURE -LESS 

■KXWENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
SAME  AS  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


ACTION: 


r' 


««ttS«««S«S«S«SMSSSS«S«SS8CSSS««SSas8SXSSSSCSS8SSSS«S8S«SXX8«SSCSSS«S«S«SS«»««S«8SS»SSS«B88SS8SSS 


PROCESS  PARAMETER/ 
GUIDE  WORD 


INE/ITEM 
1035-10-1  TEMPERATURE -MORE 
COMMENTS: 

IT  NOTES: 


I 

Cl 

1° 

ij^WUSI 

E 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


!88S8888S8S88888S88S88XX8888SXSSSSSSSSSSS888SSSSSSSS8S88SSSSS38S888S888 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


135-11-1  TEMPERATURE-LESS 
NTS: 

NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


gpMNEI 
TOIT  I 

I 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


BBBBBBBBSSBBBBBB 


CONSEQ./ 

LIKELIHOOD 


SXaXBBaBBBaBBBBBBBBBBXXBXSBBXXXXXBSBBXBBXBBBBBBBBBBBBBBBBBBaBBBaBBBBBBBBBSBBBBBBBBBBSBBBBB 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


T0035-12-1  COMPOSITION-MORE 
ENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES 


PAGE  NO.  170 

05/13/92  HAZARO  AND  OPERABILITY  STUDY  •  K  A  Z  0  P 

AUDIT  TRAIL  SUNNARY  REPORT 
CA  HAZOP  VER  1.3 


BssssBssamsmasssasmsssssssnssmsssxssKSSBSsMSBBftsssssxssaascavcvxkaKexmvsBccsBssBXBBSscsKKSUBnnssBSUsssssBsssBsnusssBS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0035-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBBBBBSBBBSBBSBBBBBBBXBBBBBSBBSBBSSSBBBBBBB 

PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T003S-14-1  COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBBBBBBSBBBBBaEaBBaBBBBBaBBBBBSSBSSBZSBSBBSSSXBSBSBSSaBBBZBasBasSBBSSSBBBSSSBBXBBBSBBSBBBBBBBEBBBBBBBBBBBBSBBSBBBBSBBBBBBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0035-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

SBBBBBBXBBBBBBBBBXBXXSSXBESBBBXXXXXBBXXXXXEXXXEBBXCXXXXXBXXXXXBXSBXXXXEBXXXXXXSXBEBBXXXBBXEBXXBBBBBXBBBSBBBSBXBBBBBBSBBBBBBBBB 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0035-16-1  STARTUP/SHUTDUN-OTHER  THAN 

COMMENTS:  ACTION:  RECOMMEND  CONSIDERATION  OF  WHETHER  STARTlff> 

PERMISSIVE  SHOULD  INCLUDE  FLOW  OF  WATER  TO 
VENTURI 


AUDIT  NOTES 


2/21/92  WESTON  RESPONSE;  THE  PERMISSIVE  HAS  BEEN  INCLUDED  IN  THE  INTERLOCK  18 


I 

PAGE  NO.  171 

105/13/92  HAZARD  AND  OPERABILITY  STUDY  •  N  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 

L.......... _ ....J. _ _ _ _ 

•PROCESS  PARAMETER/  CONSEQ./ 

INE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0035-17-1  EMGCY  SO-OTHER  THAN 

NTS:  ACTION:  RECOMMEND  EVALUATION  OF  VALVE  (FCV-60)  FAIL 

POSITION 

■UDIT  NOTES:  RESPONSE:  HESTON  11/5/91  REPORT;  FCV-60  WILL  FAIL  CLOSED. 

V  2/21/92  HESTON  SAME  AS  ABOVE 

gt. 

PROCESS  PARAMETER/  CONSEQ./ 

ttiNE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

10035-18-1  MAINTENANCE-OTHER  THAN 

l^OMMENTS:  SEE  COMMENTS  CONCERNING  SAFETY  OF  HOT  LINE  T0034  ACTION: 

AUDIT  NOTES: 


HAZOP  STUDY  IDENTIFIER  :  QUENCH  RECYCLE  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0036 

LINE  DESCRIPTION  :  QUENCH  SEPARATOR 

LINE/EQUIPMENT  CONSIDERED  :  S-201  QUENCH  SEPARATOR  -  INCLUDES  INTERCONNECTING  DUCTS,  EXPANSION  JOINTS,  AND 

QUENCH  TANK 

DRAWING  OESICNATION(S)  :  32-03-713-D  SHEET  4  OF  6  REV  5  (7/23/91);  6-02-3851-D  REV  1  (3/27/91) 


LINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


036-1-1 


FLOW- NO 


SOLIDS  ACCUMULATION  AND 
PLUGGAGE  OF  LOWER  EQUALIZATION 


l^bOMMEI 


DUCTS 

NTS:  SOLIDS  CONTROL  IS  A  CRITICAL  ISSUE  FOR  THIS  DEVIATION 


IMPROPER  QUENCH  OPERATION,  LOSS  C 
OF  BRINE  IN  QUENCH  TANK,  AND 
SYSTEM  SHUTDOWN 


AWIT  NOTES: 


ACTION 


MCE  NO.  m 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  2  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0036-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0036-3-1 

FLOW- LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0036-4-1  FLOW'AS  WELL  AS  NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


SnSSSSSSSBSSS&SSSSXSCSCSBSSSarSaSSSSSSSSSSSSXSSSSSSSSSSSSSSSSSSSSSZSCSSSSSBSSSBSSKSSCSBCSCCSSSSCBSBSBBSSSSCSSSSSSXSSSSSSSSSSSS 

PROCESS  PARAMETER/  CONSEQ./ 

IINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

70036-5-1  FLOW-REVERSE  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

BXXXXXXXXXBXBXXXXXXBXBXBXXXXXBXXXXBXXXXXBXXXBXBXXXBXXXXXXXXXXXXXXXXXXXBXXXXXXKXXXBXXXXBXXXBXXXXXaxxBXXXBXXXaSXXBXXXSXXXSXXXSBX 


LINE/ITEM 

PROCESS  PAR/JIETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

70036-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MGE  MO.  m 

M/xim 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


I- 


rranrasssMBsnsausssssBUKsassasBssaBnnsBnsuBusxBaBBUMaaBsmnaBncKursBxssBUBnnsssxuuKusmrasuauamuMK 


PROCESS  PARAfSTER/ 
NE/ITEM  GUIDE  WORD 


f003B*  7- 1  PRESSURE - NO 


l^OMMEN 


AUDIT  NOTES: 


^^aaaa 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


BaaBBaaaaaaBBsaaaaaaaaaBBB 


I  PROCESS  PARAMETER/ 

INE/ITEM  GUIDE  WORD 


^036-1 

SoMMEI 


-8-1  PRESSURE-MORE 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


)IT  NOTES: 


aaaaaaaaaBaBaBaaaBBBBBBaasBaaBsaBBSBBssBBSsaBBBBSBaBxBsaBBBaBssBssBBBBSBssssBBBBBSBBBSSSBBBBBBSsBBSBBBBBBaaaaaaaaaaBBB 


■  PROCESS  PARAMETER/ 

IINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


F 

COMH 

|>IT 


-9-1  PRESSURE -LESS 


NOT  APPLICABLE 


COMKNTS: 


ACTION: 


IT  NOTES: 


BaaBBaaaBBBBBBSXBSaBBBBBBBSSBB&SBBBBSBBBSSBBXBBBBXBSBXBSBBBSSSSBBSBBSBXBBSSESBBBSBBSSSBBBBBBBaBSBBBBBBBBSSaaSSBBBBSBSSSSS 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 

D36-10-1  TEMPERATURE -MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


iLwEI 


LOSS  OF  BRINE  IN  QUENCH  TANK  DAMAGE  TO  VESSEL  LINING 

AND  BYPASS  OF  HOT  GAS  INTO 

VESSEL 


NTS:  REDUNDANT  TEMPERATURE  SWITCHES  LOCATED  IN  CROSSOVER  ACTION: 

DUCT  BETWEEN  SEPARATOR  AND  VENTURI 


)IT  NOTES: 


PAGE  NO.  174 
OS/13/92 


HAZARD  AMD  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


T0036-14-1  COMPOSITION-AS  WELL  AS  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

msransasasBSsmsussvsssSBSSaBasssssxssassasxsvsassasassscsxxssxssssxscsssvi 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


T0036-15-1  COMPOSITION-OTHER  THAN 
COMMENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES 


I 

I- 


^AGC  NO.  175 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  N  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  NAZOP  VER  1.3 


INE/ITBI 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

0036-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

|COMMENTS:  TANK  LEVEL  IS  A  PERMISSIVE  FOR  STARTUP 
AUDIT  MOTES: 


I 

Al 

L 

I 

.ji 

I 

r 

SI 

I 


ACTION: 


l■as■■sam■a■•wrana>MBa*n■a■ssBmsnssaaaa■aua■■aua■amsu■■a■■nnBnKaBra■mB■«■Bn■■■BSM•■snn■UBS«snnus•s■s■ 


PROCESS  PARAMETER/ 
|INE/ITEM  GUIDE  WORD 

T0036-17-1  EMGCY  SD-OTHER  THAN 

COMMENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
SEE  MORE  TEMPERATURE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


■aaBaaaaaBaaaBaaaaaaasaaaaaaaaaaaaaaKssaaaaaaaxaassasaasaaaBaasBaBaaBaa 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


18-1  MAINTENANCE-OTHER  THAN 


IMPROPER  MAINTENANCE  ,  WELDING  DAMAGE  TO  LINING 
ON  VESSEL 


NTS:  (1)  THIS  IS  A  LINED  VESSEL  •  NO  WELDING  SHOULD  BE 
ALLOWED 


ACTION:  (2)  RECOMMEND  THIS  VESSEL  BE  INSPECTED  ON  A 
ROUTINE  BASIS  FOR  LINING  INTEGRETY  AND  SOLIDS 
BUILDUP 


r 

t" 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  (1>  AGREED  (2)  AGREED 

2/21/92  WESTON.  AGREED  YEARLY 


[aaaaaBaaaaaBBBaaBBaaaBaBaBaaaaaaaBaaaaaaaaaBaaaaaaaaaaaaaaaaaxaaaaaaaBaaaaaaaaaEaaaa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


tNI 

o: 

I 

jj^OMMEI 
Al 

I 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


136-19-1  LEVEL-NO 


RUPTURE  OF  INTERCONNECTING  SYSTEM  SHUTDOWN.  RELEASE  OF 
DUCTS  OR  RECIRCULATION  PIPING  190F  BRINE  INTO  WORK  AREA. 

OR  VESSEL  WALL.  GASKET  FAILURE.  RELEASE  OF  HOT  GASES  INTO  WORK 
FAILURE  OF  EXPANSION  JOINTS.  AREA. 

LOSS  OF  LEVEL  CONTROL. 


ENTS:  LEVEL  ALARMS  FOR  DETECTION. 
AUDIT  NOTES: 


ACTION:  SEE  MAINTENANCE 


RESPONSE;  WESTON  2/21/92  REPORT;  AGREED 


PACe  NO.  176 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAHETER/  CONSEQ./ 

LINE/ITEN  GUIDE  tMD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0036-20-1  LEVEL-MORE  LOSS  OF  LEVEL  CONTROL.  IMPROPER  QUENCH  OPERATION,  C 

PLUGGAGE  OF  LOUER  RETURN  DUCTS.  VIBRATION  OF  VESSEL,  LOSS  OF 

EXPANSION  JOINTS.  SYSTEM 
SHUTDOWN.  POSSIBLE  RELEASE  OF 
190F  BRINE  AND  GASES  INTO  WORK 
AREA. 

COMMENTS:  SEE  NO  FLOW  ACTION: 

AUDIT  NOTES: 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD  . 

T0036-21-1 

LEVEL-LESS 

SEE  NO  LEVEL 

1 

COMMENTS: 

ACTION: 

1 

AUDIT  NOTES: 

1 

HAZOP  STUDY  IDENTIFIER  :  FLUE  GAS  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0037 
LINE  DESCRIPTION  :  VENTURI 
LINE/EOUIPHENT  CONSIDERED  :  VENTURI 

DRAWING  DESIGNATION(S)  :  32-03-713-D  SHEET  6  OF  6  REV  5  (7/23/91);  6-05-129-D  REV  2 


SCSSSCSSCSSCXK88X«SSSSSS%SXSXSSZXS«; 


:8eECXSZ8»ZZCCnK8SSZKZS8S*KKSZK>SS88BSUSSSKnSK*nSB 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0037-1-1 

FLOW-NO 

NOT  POSSIBLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


pm  NO.  177 
i/13/92 


r 

I 


HA2AR0  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA.HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


T0037-2-1  FLOW-MORE 


COMMENTS: 


LOSS  OF  CONTROL  OF  VENTURI  INEFFICIENT  PARTICULATE  REMOVAL  B 

AND  WASTE  SHUTDOWN 


t 


ACTION:  RECOMMEND  ADDING  CLOSURE  OF  VALVE  XV-26  TO 
INTERLOCK  PDSLL-S3 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  POSLL-52  NAS  BEEN  ADDED  TO  THE  INTERLOCK 

MATRIX.  TEAM  INTERLOCK  MATRIX  COPY  IDENTIFY  AS  «  34 
2/21/92  WESTON  REPORT  SAME  AS  ABOVE 


BasaasasssssxKsssftsssvwx&xxsssxsKzxssBKSs 


(I  PROCESS  PARAMETER/ 

INE/ITEM  GUIDE  WORD 


t 

CO 

B 

1“ 


|l037-3-1  FLOW- LESS 
COMMENTS: 

>IT  MOTES: 


POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

SAME  AS  MORE  FLOW  SYSTEM  SHUTDOWN 

ACTION: 


CONSEO. / 
LIKELIHOOD 


BaaaaBaxsxaaBaasBBasBxaBBsaxBaBBsxaaaaacBaaaxsaxasBBBaaBxaBBaBBaBSBBaaaBaBaBaaaBaaBBBaaaaaa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


f 

ijCOMMEI 

WIT  I 

I 

TO 

lax. 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


137-4-1  FLOW- AS  WELL  AS 
NTS: 

IT  NOTES: 

laBaaaaaaassaaaBBaBaaaBBBaBBaaaBaxBBaasxaBBXsaaaasBXBsaBBxsBXBBaaxBBaBszaBasBBssBasaaaaBBaaBaBaBaaBaaaBBaaasBBaaaaxaaaaaa 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


T0037-5-1  FLOW-REVERSE 
ENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


AUDIT  NOTES 
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msmssssBasssBHSBUsassusasBSsnsBXKSsvssasssKSBBwaBCBSsssaaxKMasxcKXS! 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0037-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

tSBmSSBBSSBBBBBBBBaBBSBBaBBBSBSBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBSSSBBBBBBBBaBBBBBBBBBBBBBBBBBBBSBBSBBBBSBBBBBBBBBSBSBBSBSBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0037-7-1 

PRESSURE-NO 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

aaaaaaaaaaaaaaaaaBaaaaBaaasaaBBsaBBSBSBsssBBSsBSBSSssBSBBssssssBSBBBBssBBBBSBBBBaBaBBSBaBSBSSBBBBBaaBBaaaaBBaaBBBBBaBaaaaaaaaB 

PROCESS  PARAMETER/  CONSEQ./ 

LtNE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIICELIHOOO 


T0037'8-1  PRESSURE-MORE  LOSS  OF  CONTROL,  HIGH  IMPROPER  COMBUSTION  AND  B 

COMBUSTION  GAS  FLOW  RATE  FROM  QUENCHING.  SYSTEM  SHUTDOWN 
INCINERATOR.  MECHANICAL  FAILURE 
OF  DAMPERS 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOX 

T0037-9-1 

PRESSURE-LESS 

SAME  AS  LESS  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES; 


PAGf  NO. 
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T0037-10-1 


AUDIT  NOTES 


iwBsaassuavsssvBSKi 

PROCESS  PARAMETER/ 
GUIDE  WORD 


TEMPERATURE -MORE 


I  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NO  CONSEQUENCES 


ACTION: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


TEMPERATURE -LESS 


NOT  APPLICABLE 


ACTION: 


r 

»m 

I 

in 

i 

CQ 

» 

f 


IT  NOTES: 


■usnnnaaanacsssasmnsssmsazusxsssszasszunsajiussczsnszasszcszsBscs 


IINE/ITEM 
037-12-1 
COMMENTS: 
>n  NOTES: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


COMPOSITION-MORE 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BSSSftUnSSMSSSMSSXSSSSS«SSS8SS8XSSSSSSSSS3SSSS8SSSSSasSSSSSSBSSSSSSS3SSSBSSBSSSBSSSSSSSSSSSWMSSSBCSSSCSSSBSSS 


NE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

037-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

KENTS: 
ISCIT  NOTES: 


ftOMME 

ttOIT 

I 

TOO 

l^MWN 


ACTION: 


^^^^^^^bbbbbbbbbbbbbbbsxssbbbsbbbssbsxbxxbxxbxxxxbxbxxxxxxsbbxsxxbbsssssbbsbsbbbbsbbbssbbbbssbbbbbbbbbbbbbbbbbbsbs 


jNE/ITEM 
10037-14-1 
ENTS: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


COMPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 
NOT  APPLICABLE* 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOX 


ACTION: 


IT  NOTES 
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aaaaaaaaaaaai 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0037-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

MUasaaSBKSSSCSSasSSSSSBSMSXCSSSSKSSaSSXaaXXVSXSSESSSSaSSSBSSSSXSSKXCSCBSBSSlKKBKSVBBBXSSSmKBBBBVSSaSSBBSaBSBSBBSSSSSSSSarasa 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0037-16-1 

COMMENTS: 

AUDIT  NOTES: 

STARTUP/SHUTDUN-OTHER  THAN 

NOT  APPLICABLE 

ACTION: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0037-17-1 

EMGCY  SO-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS;  ACTION; 

AUDIT  NOTES: 

VMSvaasswMaxsssassssaasaasssssssssssxssssssssssssxsscssssssxxsxsssssBssscssssBssxsscsrsssKssscsssxsBexsssmcsssBKBsssssscns 


PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0037-18-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


''038-1-1  FLOW-NO 


RUPTURE 


OMMENTS:  NO  DIRECT  INDICATION  AVAILABLE,  HOWEVER  SEVERAL 
INDIRECT  MONITORS  WILL  DETECT 


RELEASE  OF  HOT  GASES  INTO  WORK  C 
AREA;  WASTE  FEED  SHUTDOWN 

ACTION:  (1)  RECOMMEND  SAFETY  ASPECTS  OF  THIS  DEVIATION  BE 
EVALUATED. (2)  RECOMMEND  THE  ADDITION  OF  BURNER 
SHUTDOWN  TO  PDSLL-53  INTERLOCK. 


IT  NOTES:  HAZOP  TEAM:  MEETING  NOTES  11/91;  STUL  AN  OPEN  ISSUE  THAT  NEEDS  TO  BE  INCLUDED 

IN  SAFETY  PLAN. 

RESPONSE:  WESTON  11/5/91  REPORT;  (1)  NO  WESTON  REPONSE  FOR  THIS  ITEM  (2)  THIS 
SHUTDOWN  CONDITION  IS  INCLUDED  IN  THE  SYSTEM  DESIGN. 

TEAM  REVIEWED  REVISED  INTERLOCK  MATRIX  PDSLL  53  HAS  BEEN  ADDED. 

2/21/92  WESTON  REPORT;  (l)HEALTH  AND  SAFETY  PLAN  WILL  ADDRESS  RUPTURE  OF  DUCT 
(2}THIS  SHUTDOWN  CONDITION  IS  INCLUDED  IN  INTERLOCK  34,  WHICH  WILL  SHUTDOWN 
THE  BURNER  AND  THE  WASTE  FEED. 


nssBcsssssszsassxsss 


PROCESS  PARAMETER/ 
^NE/ITEM  GUIDE  WORD 

■T0038-2-1  FLOW-MORE 

OMMENTS: 

AUDIT  NOTES: 

I _ 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BSSSaSSSSSSSSSSSSSSSSSSSSSSSSSSSSSrSSSKCSBSSBCS 


r 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


038-3-1  FLOW- LESS 


POSSIBLE  CAUSES 


SAME  AS  NO,  PLUS  LEAKAGE. 


POSSIBLE  CONSEOUENCE 


RELEASE  OF  HOT  GAS  WITHIN  WORK 
AREA. 


CONSEQ./ 

LIKELIHOOD 


COMMENTS:  NO  INDICATION  AVAILABLE 


ACTION:  RECOMMEND  REVIEW  OF  CONSEQUENCES  OF  NO  DETECTION. 


IT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES;  LEAKS  WILL  SHOW  UP  IN  FRP  DUCT.  PRESSURE  IN 

DUCT  IS  LOW 


RESPONSE:  WESTON  11/5/91  REPORT;  DAILY  LINE  INSPECTIONS  WILL  BE  PERFORMED 


■  T0038-7-1  PRESSURE -NO 

NOT  APPLICABLE  | 

1  COMMENTS: 

ACTION: 

■ 

1  AUDIT  NOTES: 

1 

PACE  NO.  183 
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ij... 

1- 

I*: 

10038-1 

jjj^ONMEI 

f" 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


10038-8-1  PRESSURE-MORE 


CSXSaSSCXSXftSSBCSKasXSacXSSXZSVXXSESSSXSSaSSSKKSiSSSSSXXSBBBS&SS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOO 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


K  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

■1038-9-1  PRESSURE -LESS 

^COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


)I1  NOTES: 


|BBXZXXXXZXXXXXXXXXXXXBXXXXXXSXXXXXXXZXXXXSXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXBKXXXXXXXXXXBXXXXXXBXBBBXXBBXSBSBXXBBBBSB 


•  PROCESS  PARAMETER/ 

LINE/ ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOO 
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PROCESS  PARAMETER/ 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0038-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0038-13-1 

COMPOS IT ION- LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0038-H-1 

COMPOS IT  ION -AS  WELL 

AS  NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

BBXXBXXXXXXXXXXXXXBXXXXXXX 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

ssrsssrssszBsssxBssssssBsescs 

POSSIBLE  CONSEQUENCE 

XXSXXBXXXBXXXBBXXXXXXB 

CONSEO./ 

LIKELIHOOD 

T0038-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS;  ACTION: 

AUDIT  NOTES: 

■W'nXBXBBXXBXXXXXXXXXXXXXXXXXXXBXXXXXXXXXXXXXXXXXXXXXZXBXXXBXXBXXXXBXXXXXXXXXXXXXXXXBXXXXXXXXXXBXXXXXXXXXXXBXXXBrSXXXBXXXXXXXX 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WOR.. 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0038-16-1 

STARTUP/SHU'^CUN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MGE  tIO.  185 
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HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


T0038-17-1  EMGCY  SD-OTHER  THAN 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


COMMENTS: 


ACTION: 


AUDIT  NOTES: 


BBBBSaBBBBBBBBBBBBaBBBaBBBSaBBaBBBBBSBXBSBBaBBBBSBBBBBBBBBSBSBBSBSBSBBaBBaBBBBBBESBBBaSXBBBBBBBBBBBBBBBBBBaSBSBBBBBBBB 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


r0038-18-1  MAINTENANCE-OTHER  THAN 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


I 

I 


COMMENTS: 


IT  NOTES: 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


HAZOP  STUDY  IDENTIFIER  :  FLUE  GAS  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0039 

LINE  DESCRIPTION  :  VENTURI  SUMP 
LINE/EQUIPMENT  CONSIDERED  :  VENTURI  SUMP 

DRAWING  DESIGNATIONCS)  :  32-03-713-D  SHEET  4  OF  6  REV  5  (7/31/91);  6-05-125-D  REV  3  (8/19/91) 


SBSrxasBBaSXBSBBBXBBSSaBSBaBSaaSBBBSEBS 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


39-1-1  FLOW-NO 


COMMENTS: 


POSSIBLE  CAUSES 


LINE  OR  VESSEL  RUPTURE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


RELEASE  OF  FLUE  GAS  OR  HOT  C 

(190F)  BRINE  INTO  WORK  AREA. 

ACTION:  (DRECOMMEND  EVALUATION  OF  SAFETY  CONCERNS  FOR 
RUPTURED  VESSEL. (2)  VESSEL  IS  13  FEET  ABOVE 
WORKING  FLOOR. 


IT  NOTES:  HAZOP  TEAM MEETING  11/91  NOTES;  WESTON  WILL  REVIEW  THE  SAFETY  CONCERNS  AND 

SAFETY  PLAN 

RESPONSE;  WESTON  2/21/92  REPORT,  (l)THESE  CONCERNS  WILL  BE  ADDRESSED  IN  THE 
HEALTH  AND  SAFETY  PLAN  (2)  VESSEL  IS  WITHIN  A  CONTAINED  CONCRETE  AREA. 
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iMMSUsSBasmBSsssBBSaasassusassssssvsBBKBSsnussxxsasKssmassssuBBBSssKSKKSBSxssxBsxsBXvsssxxssssHssaasassBssBssmmsmssm 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0039-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

■aaBSSBBSBBaBBaSBaBBBBBBBBBBaBBBaXBXBBBBBaaBBBBBBXBBBBBXEXBBBaBBBSBXSBBBBBBBBBBBBBBBBBXBBBBBBBBBBBBBBBBBaaSBSBBBBBBBBBBBBaBBBS 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0039-3-1  FLOW-LESS  NOT  APPLICABLE 

CCMHENTS:  ACTION: 

AUDIT  NOTES: 


asMssssMsstisssssmsasssssssssvssssssxssssesscsssssssssssatsssscsssscsssssssscsssssssssi 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0039-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

Baxasnsxcscsssssssssssssssssssssxssssscscsssssssxs 


iSsxxsscxsBsxKKssxssxsssssassxsssKsccssssssssesssxxxasuss 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0039-5-1  FLOW-REVERSE  NOT  APPLICABLE 

COMMENTS:  ACTION: 


AUDIT  NOTES: 


'aaaaaBBaBsaBaBBBBBBXBBBBXxaBBBBBBxaBsssxxBBaaBBBsxBBxssBBBBBBBBaaBBBaBBBaBaxBSBBBBsaaBaBsxBBaaaaaaaaasaaaaaaaB 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

COHSEQ./ 

LIKELIHOOD 

r0039-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MCE  HO.  187 
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■■nanaaaanBBSHrasransaBSKnczsxssauncuxcsHssxnvxnsszsxxszaszucsBxxBsnnnsKmsasunsssBsmssssmusnsBaaussBmK 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


I 

Tl 

iPcOMMEN 


T0039-7-1  PRESSURE-MO 
ENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIICELIHOQO 


ACTION: 


BaaaaaaaaBaaaaaaaaaaaaaaaaBa 


BBaaaaaaaaaaaBaaaeaaBaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaBaaaaaaa 


r  PROCESS  PARAMETER/ 

INE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PRESSURE -MORE 


NOT  APPLICABLE 


ACTION: 


>IT  NOTES: 


f 

11 


BsssosssMssxsassssssssssaiasssssssssxsssssssssssssssssssssssssssssssssssssssssssssssssssssesssscsssnssssssssMssraffM 


PROCESS  PARAMETER/ 
IIME/ITEM  GUIDE  WORD 


9-9-1  PRESSURE -LESS 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


COMMENTS: 

IT  NOTES: 


taaaaaaaaaaaaaaaaaaaaaaaaaxaaaaaa; 


^NE 

^03' 


NE/ITEM 

19-10-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


TEMPERATURE-MORE 


ACTION: 


laaaaaaaaBaaaaaaBaaeaaaaaaaaaaaaaaaaaaBaaaBaaaaaBBaaxaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaa 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  UKELINOOO 


SEE  LINE  T0038 


llpMMENTS: 
AUDIT  NOTES: 


|IK/ITEN 

T0039-11-1 


■ssaassasssssssaassaassai 

PROCESS  PARAMETER/ 

GUIDE  WORD 


TEMPERATURE -LESS 


ACTION: 


iBaaaaaaauHuxaaaaxaaaaaaaxaaaaaaaaaaaaaaBaaaaaaBaaBaaBaaaaBaaaaaaaaaaBaBaaaaaa 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES 


MCE  NO.  188 
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USSamBBSSBSXMSSHSSSSSSSBSSSSVmXSXSKSSMSSSSXXSSSSBSaSXSSSmSSSSaSSXSXaSSftSmSSSSBSXeSXEXKBSSSSKKSSSSSSCSSS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIICELIHOOO 

T0039-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0039-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSssAtcsssiESSflrErMSjisssjtasasssxssssssssaBssssssssssssssssss: 

sxssxsssasseBBXsssxassxsssssBssssasMxsxsvsssassMsuMsas 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0039-H-1 

COMPOS IT ION- AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


BSBBBBBBBBBBBSBBXBSSBBBBBBBBBBBEBBBBSSSXT;BBBBBBBXBBBSBBBBBSBXSSSXXSBBXasBSBSSBBBBBBBBB3SBX8B3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0039-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS:  ACTION: 


AUDIT  NOTES: 

BaSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBBBBEBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBSBBBBSSBBBBBBBBB 


PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0039-16-1  STARTUP/SHUTOWN-OTHER  THAN 
COMMENTS:  LEVEL  LIT-62  IS  PERMISSIVE  FOR  STARTUP 


ACTION: 


I 


AUDIT  NOTES 


PAGE  HO.  189 
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■  SSSCXKBBZSSaBSBSBBSSSSSVBSSSaSSSMSBUSSSSBSSVMSSSSSSSSSSUS 


PROCESS  PARAMETER/ 
HE/ITEM  GUIDE  UORD 


T0039-17-1  EMGCY  SD-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


l^OMME! 

r 


ACTION: 


IT  NOTES: 


PROCESS  PARAMETER/ 
HE/ITEM  GUIDE  UORD 

““’9-18-1  MAINTENANCE-OTHER  THAN 

Comments: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


f” 

r 


IT  NOTES: 


BBBBBBBBBaBSSSSXSBBBBBBBSBESB&SSSSSSBSSSSBBSSBSBSSXS 


■■  PROCESS  PARAMETER/ 

LIHE/ITEM  GUIDE  WORD 

39-19-1  LEVEL -NO 

.  COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SAME  AS  NO  FLOW 


ACTION: 


}IT  NOTES: 


^^BBSBBI 


‘XSXBBBBSBBBSSSSBSBBSSBBSSS5SBXBSSBESSSSSSSSS&ESSBSBBS8SS8SSSSSBSSS3SBSBBBBSBBBBBBSSSSSSSBBBBBBBBSSS8BBBB 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


39-19-2  LEVEL-NO 


COMMENTS: 


LOSS  OF  LEVEL  CONTROL  IN  T-201.  LOSS  OF  RECYCLE  TO  SCRUBBER. 
LOSS  OF  CONTROL  OF  FCV-62.  INCREASED  STACK  EMISSIONS. 

SYSTEM  SHUTDOWN. 


ACTION: 


IT  NOTES: 
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BS«sraanBaaanBssscBnsBBBMSssa»BSBBasBBaxnuxnimx>Bsams«u«KcnanKsn«SB>a«ssK>u»acnasBBBnauussun>sunBms*BU 

PROCESS  PARAMETER/  CONSEQ./ 

tlNE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0039-20-1  LEVEL-MORE  LOSS  OF  LEVEL  CONTROL  (FCV-62).  REDUCED  FLUE  GAS  FLOU  AW  B 

LOSS  OF  PUMPS  P-203A/B.  SYSTEM  SHUTDOWN. 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


BBBBBaBaaBBaBBSaBaaaBaBSSaBBaBBaBSaBBaaBSaBBBaaBaXBBBEBaaBBsaBBSSaESSSSaBBaaBSaBBaBSBaBaaBSaBBBBBBBBBBBBBBBBBBBBBBBBBBBai 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0039-21-1  LEVEL-LESS  SAME  AS  NO  LEVEL  CAVITATION  OF  PUMP  P-203A/B.  B 

LOSS  OF  SCRUBBER  EFFICIENCY. 
INCREASED  EMISSIONS.  POSSIBLE 
SYSTEM  SHUTDOWN. 


COMMENTS:  THIS  VESSEL  (S-202  -  VENTURI  SUMP)  AND  T-201  (SCRUBBER)  ACTION: 
ARE  DIRECTLY  CONNECTED  AND  ACT  IN  CONSERT. 


AUDIT  NOTES: 


HAZOP  STUDY  IDENTIFIER  :  SCRUBBER/VENTURI  RECYCLE  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0040 

LINE  DESCRIPTION  :  SCRUBBER  RECYCLE  PUMP  SUCTION 

LINE/EQUIPMENT  CONSIDERED  :  8-BR-S01-H-K,  8-BR-S01A-H-K,  8-BR-501B-H-K,  BEGINS  AT  T-201  SCRUBBER,  EWS  AT 

P-203A/B  RECYCLE  PUMPS 

DRAWING  DESIGNATION(S)  :  32-03-713-D  REV  S  SHEET  5  OF  6  (7/23/91) 


BSBBSsBBBBBBssBSBaBsaaxssBBSBBBasBsxaBsxaBsaBsaBaaaaaaassaBSESxsxaasaBaaxaasxEaaBzxaxsEaaExaBBsaasaaaaBsesBBSBBSBBXBBBBBBSXBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0040-1-1 

FLOW- NO 

INADVERTANT  VALVE  CLOSURE. 
PLUGGING 

LINE  CAVITATION  OF  PUMP  P-203A/B, 
LOSS  OF  FLOW  TO  SCRUBBER  AW 
VENTURI,  SHUTDOWN  OF  WASTE 

B 

COMWNTS: 


ACTION: 


AUDIT  NOTES 


PACE  NO. 
,05/13/92 
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1 


T0040-1-2 


j^TT  NOTES: 

I 


PROCESS  PARAMETER/ 

CONSEQ./ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

FLOW-NO 

LINE  RUPTURE 

RELEASE  OF  HOT  (190F)  BRINE 

INTO  WORK  AREA,  LOSS  OF  RECYCLE 
TO  VENTURI  AND  SCRUBBER,  LOU 
LEVELS  IN  S-202  SUMP  AND  T-201 
(SCRUBBER) 

C 

ACTION:  RECOMMEND  SAFETY  EVALUATION  OF  RELEASE  OF  HOT 
BRINE 


RESPONSE:  WESTON  11/5/91  REPORT;  REFERENCE  SAFETY  PLAN.  ROUTINE  DAILY  LINE  AND 
TANK  INSPECTIONS  WILL  BE  PERFORMED. 

2/21/92  WESTON  REPORT,  HEALTH  AND  SAFETY  PLAN  CONTAINS  A  CONTINGENCY  FOR  LINE 
RUPTURE. 


sssssssssscsssssssssssssssssscssssssssssssssssssssssssssrssassssssssssssssasssssssssssxsssssssscBszsssssssBBBSsssssBsssBxssss 


^iwE/ITEM 


|d040-2*1 


COMMENTS: 


IT  NOTES: 


LINE/ITEM 

|||o040-3-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW-MORE 


issassszsszssssscsscssss: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW- LESS 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEOUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


:zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzszzzzzzzzzzzzzz 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEOUENCE  LIKELIHOOD 


SEE  NO  FLOW 


^OMMI 

Adit 


lENTS: 

NOTES: 


ACTION: 


zzzzzzzzzszzzzzzzzzzzzzzzzzzzzzzzz: 

PROCESS  PARAMETER/ 
IlNE/ITEM  GUIDE  WORD 


T0040-4-1  FLOW- AS  WELL  AS 

ENTS: 

AUDIT  NOTES: 


m^OMMEN 


szzzzzzzzzzzzzzzzzzzzzzzzzzzzzz: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


iZZZZZZZZZXC- '  'ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 


CONSEQ./ 

POSSIBLE  CONSEOUENCE  LIKELIHOOD 


ACTION 
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MsmMSBsam 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0040-5-1 

FLOW-REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SBSaBSBBSSS 

LINE/ITEH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

BSBSaSMSSBSSBSSSSSXSSXCSSSSSSI 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

t 

1 

T0040-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

1 

COMMENTS:  ACTION; 

AUDIT  NOTES: 

■••■■■■■■■■ausnsrassssssascszssxssessasssssssiszssscxsacssssxsssMsssnsssssscMssxszBsmBScczcsKKscssssxKxraasBKmBKKnsanass 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0040-7-1 

PRESSURE -NO 

NOT  APPLICABLE 

OMMENTS: 

ACTION; 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0040-8-1 

PRESSURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

LIKELIHOOD 

10040-9-1 

PRESSURE -LESS 

SAME  AS  LESS  FLOW 

COMFENTS: 

ACTION: 

AUDIT  NOTES 
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PROCESS  PARAMETER/ 


j^OMHE  NTS: 
AUDIT  NOTES: 


CONSEO./ 


■iNE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

1 . 

T0040-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

ACTION:  RECOMMEND  SAFETY  REVIEW  OF  HOT  LINE 


I  PROCESS  PARAMETER/ 

kNE/ITEM  GUIDE  WORD 


Jp04D 

VOMMI 


p04D-11-1  TEMPERATURE-LESS 
koMMEHTS: 


31T  NOTES: 


■SSmXKSSSSSCXSBBSSBSBSBSKSCXKKBXKSKBSSSSSSSSBBSVSKBSSSKSKSBBnVUISSS 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BX3SBSSBSSSX3BXS8XXSSSXXXSZ 


XXB8S888XXXXBBS8XXBXBBBXXBXXSBXSXBSXXXXSXSXSB 


H  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

Bo4Q-12-1  composition-more 


PiNE/I 

F 

^MHEI 

I 

AUDIT  I 

I 


POSSIBLE  causes 
BUILDUP  OF  SOLIDS 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


CAVITATION  OF  PUMPS,  LOSS  OF 
FLOW  TO  VENTURI  AND  SCRUBBER, 
HIGH  STACK  EMISSIONS,  SYSTEM 
SHUTDOWN 


NTS:  SOLUBILITY  OF  SOLIDS  WILL  BE  DEPENDENT  ON  pH.  IF  pH 
CONTROL  IS  LOST,  THE  pHCONTROL  WILL  BE  LOST  AND  WILL 
RISES  ABOVE  10.0  CAUSING  PRECIPITATION. 


AUDIT  NOTES:  NOVEMBER  5,  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

ACTION  ITEMS:  CONSIDER  HIGH  pH  ALARM  IN  AIC  56 


ALTION: 


NOTE:  COMMENT  FOR  THIS  LINE  ITEM  SHOULD  BE  REVIEWED 


I" 

T0040- 

j^IMMEI 


SBaasaaaBBaBssssssBssBsasssssssssssBssssssssBSsssssBssssBsssssBBsssBsssssssssssBssssssBasasBssasssBSsasBBSBasBsaBBaaaaaa 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 


T0040-13-1  COMPOSITION-LESS 
j^IMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 
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PROCESG  PAR^TER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

10040-14-1  CQMPOSITION-AS  WELL  AS  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

SBBBBBBBBBBBBSBBaBBBSBBBBBaBSBBBBSBBBBBBBBBSBBBXSBESSSSSSSZBBBBBSBBBBSSBSSBBBBBBSBBBBBSBBBBBBBBBBSBBBSBBBBBSBBBBSBBBSBBBBBBSBB 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0040-15-1  COMPOSITION-OTHER  THAN  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

BBBBBBBBBBaBBBBSBaBBBBBBSBBSBBSBSBBBXXSSBBBBBXBSSSaBSBBSBBSSSXaBBBBBSBBBSXBBSBSBSBBBBSSBSBBSBSBBSBSSBBBBBBBBBSBBSBBBBBBBBBSaBB 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0040-16-1  STARTUP/SHUTDUN-OTHER  THAN  NOT  APPLICABLE 

COMMENTS:  ACTION; 

AUDIT  NOTES; 

SSSSSSSSISSSSSXXSSBXSSSBSSSSSSSSSSSSSSSSSSEEZSSSSSSSSSSSSSSSSSSZSSSSSSSSSSSSSSSSSSSXSSBSSSSSSSBSSSXSSeBXSSSSSSCSSSSSaiSSSSSSSXCSS 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0040-17-1  EMGCY  SD-OTHER  THAN  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

BSBZSSBBBSBBBBBBBBBaSBBBBBBBBSZBSSXBXXBXBBSSZSZBZBSXSSSSSSZXSZZBXSSBSBBSBBBSBBBSBBBBBBBBBBBBBBBBBBBBZBBBBBBBBBSBBSBBSSBBBSBSBB 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0040-18-1  MAINTENANCE-OTHER  THAN  NOT  APPLICABLE 

COMMENTS:  ACTION: 


AUDIT  NOTES 


M6E  NO.  19S 
M/Xim 
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HAZOP  STUDY  IDENTIFIER  :  SCRUBBER/VENTURI  RECYCLE  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0041 

LINE  DESCRIPTION  :  SCRUBBER  RECYCLE  PRESSURE  SIDE 

LI HE/EQUIPMENT  CONSIDERED  ;  6-BR-501A-H-K.  6-BR-501B-H-K,  6-BR-501-H-K.  4-BR-503-H-K,  3-WP-503-L-)0a(X, 

3-BR-504-H-K,  P-Z03A/B,  ENDS  AT  T-201  SCRUBBER 
DRAWING  DESIGNATION(S)  :  32-03-713-D  REV  S.  SHEET  5  OF  6  (7/23/91) 


AIR.  LOSS  OF  CONTROL  OF  FCV-65, 
PLUGGING  OF  SCRUBBER  SPARGER 
NOZZLE 


ACTION:  RECOMMEND  INVESTIGATION  OF  EMERGENCY  FAIL 
POSITION  OF  VALVE  FCV*65. 


AUDIT  NOTES: 


HAZOP  TEAM:  MEETING  11/91  NOTES;  TEAM  HAS  VERIFIED  P&ID  CHANGE  TO  SHOW  FAIL 
CLOSED  FOR  FCV-65. 

RESPONSE:  WESTON  11/5/91  REPORT;  FCV-65  WILL  FAIL  CLOSED. 

2/21/92  WESTON  SAME  AS  ABOVE 
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LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0041-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBaaiinssusnKanasBBSmsaBnnssssncnansssEExxssaunnnsanssEBMBBMUsBnsusBKsnsBBsncmraBsmusa 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0041-3'1  fLOW-LESS  LOSS  OF  PUMPS  203A/B.  PARTIAL  SAME  AS  NO  FLOW.  B 

LINE  PLUGGING,  INADVERTANT 
VALVE  POSITIONING,  LOSS  OF 
CONTROL  OF  FCV-6S,  LOSS  OF 
CONTROL  OF  FCV-62  AND/OR  FCV-60 


COMMENTS:  TRENDING  OF  FIC-6S  WOULD  INDICATE  NOZZLE  PLUGGING  OR  ACTION: 

NOZZLE  FAILURE. 

AUDIT  NOTES: 

BBBBBaaBBaBBaBSEBBXSSBXaBBBBBBBESSEESXEEBXBBXSSSaSSasSSXSXSSBSBXXaESEXEEBaXXSEEBBBXEBEBaBEaEBBeBBBBBEBBBBBBBBBBaaaaaBaaaBaaBBB 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0041-3-2  FLOW-LESS 

LINE  LEAK 

SEE  LINE  RUPTURE 

C 

COMMENTS:  TRENDING  FIC-65  WOULD 

INDICATE  PLUGGING  OF  NOZZLE  OR 

ACTION: 

NOZZLE  FAILURE. 

AUDIT  NOTES: 


aaBaaaaaaaaaaaaaaaxxaxaBaBaaaaaaxaBxxxxxaaaaaaBBBxaBxaxBaaEaxxBxaaaaaaaBBaaxBXxaaaaBBaxxBxxaaaaaaaaaaaaaaaaaaaaBBBaaaaaw 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0041-4-1  FLOU-AS  WELL  AS  CAUSTIC  FLOW  INTO  LINE  WHEN  NOT  HIGH  pH  IN  SCRUBBER.  POSSIBLE  C 

INTENDED  HAZARD  DURING  MAINTENANCE 

BECAUSE  CAUSTIC  IS  STILL 
FLOWING  UNEXPECTEDLY. 

COMCHTS:  LOW  FLOW  IS  INDICATED  ON  FSLL-6S.  ACTION:  INSTALL  INTERLOCK  TO  FCV-56  TO  SWIT  CAUSTIC  FLOW 

IN  THE  EVENT  OF  INSUFFICIENT  FLOW  AT  FE-65. 

AUDIT  NOTES:  RESPONSE:  UESTON11/S/91  REPORT;  INTERLOCK  HAS  BEEN  ADDED. 

HAZOP  TEAM;  INTERLOCK  #19  ONLY  STOPS  WASTE  FEED,  SUGGEST  THAT  WESTON  REVIEW 
FEED/PUMP  CONTROL  AS  AN  ADDITIONAL  INTERLOCK  CONTROL. 

2/21/92  WESTON  REPORT;  INTERLOCK  64  HAS  BEEN  ADDED 
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IlNE/ITEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


||p)41-l 

|cONME 

I 

AUDIT 

I 


1-5-1  FLOU-REVERSE 


LOSS  OF  PUMPS  P-203A/B 


CAUSTIC  MAY  BE  INTRODUCED  IN  C 

REVERSE  FLOU  ON  4"-BR-503-H-K 
TO  6«-BR-S01-H-K,  CAUSTIC  IN 
LINE  WHERE  NOT  EXPECTED. 

ACTION:  INVESTIGATE  ADDITION  OF  CHECK  VALVE  AT 

INTERSECTION  OF  CAUSTIC  LINE  WITH  4"-BR-503-N-K, 
SEE  RECOMMENDATION  FOR  INTERLOCK  UNDER  AS  WELL  AS 
FLOU. 


AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES;  T-TNERMAL  REV.  8  FOR  CHANGE  TO  DRG. 

1  RESPONSE:  WESTON  11/5/91  REPORT;  CHECK  VALVE  WILL  BE  ADDED. 

2/21/92  WESTON  REPORT,  CHECK  VALVE  342  HAS  BEEN  MOVED  TO  1/2  UB-320. 


PROCESS  PARAMETER/ 

E/item  guide  word 

1-6-1  FLOW-OTHER  THAN 


^INE/ITI 

Bd041-6 

CHMEN 
IT  Nl 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 

T0041-7-1  PRESSURE-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SEE  NO  FLOU 


AUDIT  NOTES; 


AUDIT  I 

L. 


gp041-; 
^OMMEI 
||||>IT  I 


ACTION: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


8-1  PRESSURE-MORE 


IT  NOTES: 


NOT  APPLICABLE 


ACTION: 


MGE  NO.  198 
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iraBamsaaasmsBSSUBBnmsBunsaBaaxsauBssssaHMBumasasuusuczKssxBKBsmsMezBnnBSBsrasnusssBUsraKaranuttmsu 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LUCELIHOOD 

T0041-9-1  PRESSURE-LESS  SEE  LESS  FLOW.  NOZZLE  FAILURE 

COMMENTS:  ACTION:  INCLUDE  INSPECTION  OF  NOZZLES  OH  A  REGULAR  BASIS. 

AUDIT  (KITES:  RESPONSE;  WESTON  2/21/92  REPORT,  AGREED,  OEM  MANUAL  INCLUDES  ROUTINE  NOZZLE 

INSPECTION 


PROCESS  PARAMETER/ 
GUIDE  WORD 


LINE/ITEM 
T0041-9A-1  PRESSURE-AS  WELL  AS 


POSSIBLE  CAUSES 
SEE  AS  WELL  AS  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0041-10-1  TEMPERATURE-MORE  SEE  SAFETY  CONSIDERATIONS 

RECOMMENDED  UNDER  ALL  HOT 
LINES. 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


iBaBBBaBaaBaBBaaaaaBaBBaaBBaaaaBBaaBaaaaaaBaaBaaaaaaaaaBaaaaaaaaaaaaaBaaaaaBBaaaBaBaaaaBaBaaBBBBaBaBBaaBBaaaaBaBaaBaaaBaBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0041-11-1 

TEMPERATURE -LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MCX  NO.  199 
105/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUNMARY  REPORT 
CA  HAZOP  VER  1.3 


||||lie/tTEN 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0041-12-1 

1 

COMPOSITION-MORE 

UNCONTROLLED  ADDITION  OF 

CAUSTIC 

HIGH  pH  IN  SCRUBBER, 
PRECIPITATION  OF  METAL 

HYDROXIDES 

A 

COMMENTS; 

n 

ACTION: 

|uDIT  NOTES: 

sssassssssssssssssftssssssssstfssassasMsssKs 

fl|INE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

"o041-13-1 

1 

COMPOSITION- LESS 

ADDITION  OF  LESS  CAUSTIC  THAN 

INTENDED 

LOU  pH  IN  SCRUBBER,  INEFFICIENT 
SCRUBBER  OPERATION,  HIGH 
EMISSIONS,  SYSTEM  SWITDOUN. 

B 

I  s 

CONMENTS: 

ACTION: 

|.IT 

LINE/; 

1^1' 

^COMMI 

VuDIT 

HbUSI 

1?!^: 


IT  NOTES: 


HSMxucczssssxacscxunssEsciiMsssssssunasuBaBSBmBsiiBUssitMBraassBsn 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


■■  PROCESS  PARAMETER/ 

LINE/ITEN  GUIDE  WORD 

1-14-1  COMPOSITION-AS  WELL  AS 

^COMMENTS: 

BuDIT  NOTES: 


BSBBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBSSBBBSBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBSBBBBBBSBBBB 


ACTION: 


PROCESS  PARAMETER/ 
IlNE/ITEM  GUIDE  WORD 


T0041-15-1  COMPOSITION-OTHER  THAN 

ijcOMMENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


OONSEQ./ 

LIKELIHOOD 


ACTION: 


PAGE  NO.  200 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PRKESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0041-16-1 

STARTUP/SHUTDUN-OTHER  THAN 

HIGH  CAUSTIC  IN  SCRUBBER 

PIPELINES 

POSSIBLE  PLUGGED  LINES,  PLUGGED 
NOZZLE  AND  PACKING,  SAFETY 
CONSIDERATION  DURING 

MAINTENANCE 

C 

ACTION:  (1)  RECOMMEND  SHUTDOUN  OF  CAUSTIC  PUMPS  PRIOR  TO 
SHUTDOUN  OF  RECIRCULATION  IN  SHUTDOUN 
SEQUENCE, (2)  RECOMMEND  FSLL-6S  BE  INCLUDED  AS 
BURNER  STARTUP  PERMISSIVE. 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES;  (1}  COVERED  IN  ROUTINE  STARTUP/SHUTDOUN 

PROCEDURES(2)  WASTE  FEED  PERMISSIVE  RATHER  THAN  BURNER  PERMISSIVE. 

RESPONSE:  UESTON  11/5/91  REPORT:  (1)  AGREED  (2)  UILL  EVALUATE  AND  INCLUDE  IN 
PMCS,  AS  REQUIRED. 

TEAM:  NEED  FUTHER  INFORMATION  BY  WESTON/T-THERMAL  FOR  RESPONSE(2) 

2/21/92  UESTON  REPORT,  (2)  PERMISSIVE  HAS  BEEN  INCLUDED  AS  INTERLOCK  19,  BUT 
FOR  WASTE  FEED  ONLY  NOT  FOR  BURNER  OPERATION. 


COMMENTS:  ADO  ITEM  16-2  -  IMPROPER  SEQUENCING  OF  PUMPS  P-203A/B 
WITH  VALVES  XV-79A/B,  CONSEQUENCE:  SEE  NO  FLOW. 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0041-17-1 

EMERGENCY  SD-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0041-18-1  MAINTENANCE-OTHER  THAN  PUMP  WEAR  AND/OR  CORROSION  INEFFICIENT  OPERATION  OF  PUMP 

COMMENTS:  ACTION:  RECOMMEND  ALTERNATING  USE  OF  SPARE  PUMP  FOR  ALL 

LINES. 


AUDIT  NOTES 


HAZOP  TEAM:  MEETING  11/91  NOTES,  CIRCULATE  ONCE  PER  WEEK,  NOT  ROUTINE 
RESPONSE:  UESTON  11/5/91  REPORT;  AGREED 
2/21/92  UESTON  REPORT,  PUMPS  WILL  BE  ALTERNATED 


MfiE  HO.  201 
■9/13/92 


HAZARD  AND  OPERABILITY  STUDY  *  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  :  SCRUBBER/VENTURI  RECYCLE  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0042 

LINE  DESCRIPTION  :  pH  CONTROL  LOOP  FOR  SCRUBBER  RECYCLE 
LINE/EQUIPMEHT  CONSIDERED  :  2-BR-S01-H-K.  1-BR-S01-H-K  BEGINS  AT  6-BR-S01-H-K  AND  TERMINATES  AT  T-201 

(SCRUBBER) 

DRAWING  OESIGNATIONCS)  :  32-03-713-D  SHEET  5  OF  6  REV  5  (7/23/91) 


W““ 


1“' 

T0042 

I 

COHMI 

UniT 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


T0042-1-1  FLOU-NO 


COMMENTS: 


IT  NOTES: 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


42- 1-2  FLOW-NO 


:|^OMMEI 
AUDIT  { 

§NE/I 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


LINE  RUPTURE 


SEE  LINE  T0041 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


INADVERTANT  VALVE  CLOSURE.  LINE  LOSS  OF  CAUSTIC  FEED  TO 
PLUGGING,  LOSS  OF  PUMP  P-203A/B  SCRUBBER,  INCREASED  EMISSIONS 

TO  STACK,  SYSTEM  SHUTDOWN. 


CONSEQ./ 

LIKELIHOOD 


AUDIT  NOTES: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


T0042-2-1  FLOW-MORE 


l^lT  I 


NO  CONSEQUENCES 


ACTION: 


IT  NOTES: 


MCE  NO.  202 

05/13/92  HAZARb  ANO  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


COHSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0042-3-1  FLOW-LESS 


INADVERTANT  VALVE  POSITIONING, 
PARTIAL  LINE  PLUGGING. 
DEGRADATION  OF  PUMPS 


ERRONEOUS  pH  INDICATION, 
POSSIBLE  INCREASED  EMISSIONS  TO 
STACK,  POSSIBLE  SNUTDOWN 


B 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T(l042-3-2 

FLOW- LESS 

LINE  LEAKS 

RELEASE  OF  HOT  BRINE,  POSSIBLE 
HIGH  EMISSIONS,  POSSIBLE 
SHUTDOWN 

C 

COMMENTS: 

INABILITY  TO  DETECT  LINE  LEAKS. 

ACTION: 

AUDIT  NOTES: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0042-4-1  FLOW-AS  WELL  AS  INADVERTANT  VALVE  OPEN  ON  INTRODUCTION  OF  SOFTENED  WATER  B 

DOMESTIC  SOFTENED  WATER  SUPPLY.  IN  LINE,  ERRONEOUS  pH  READING, 

POSSIBLE  HIGHER  EMISSIONS, 

POSSIBLE  SYSTEM  SHUTDOWN. 


COMffiNTS:  ACTION: 

AUDIT  NOTES: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaBaaBasaaaaasBaaaaaaaaaaaaaaaasaaaBBaaaaBaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

1 

T0042-5-1 

COMMENTS: 

FLOW-REVERSE 

NOT  APPLICABLE 

ACTION: 

■ 

1 

AUDIT  NOTES 


r 


MCE  HO.  203 
/13/W 


HA2AR0  AND  OPERABILITY  STUDY  •  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA_HAZOP  VER  1.3 


I 

I 

I 

r 


tlME/ITEN 
11^2- 6-1 

icOMMENTS: 

}1T  NOTES: 


NAZOP  STUDY  IDENTIFIER 
LINE  OR  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPMENT  CONSIDERED 
DRAWING  DESIGNATION(S> 


PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOW-OTHER  THAN 


I 

I 


NAZOP  STUDY  IDENTIFIER 
LINE  OR  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPMENT  CONSIDERED 

DRAWING  DESIGNATION(S) 


T0042 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


VALVE  MISALIGNMENT  FLOW  OF  DOMESTIC  WATER  INSTEAD  B 

OF  RECYCLE.  HIGH  EMISSIONS. 

POSSIBLE  SYSTEM  SHUTDOWN. 


ACTION: 


SCRUBBER/VENTURI  RECYCLE  SYSTEM 
T0042 

pH  CONTROL  LOOP  FOR  SCRUBBER  RECYCLE 

2-BR-501-H-K.  1-BR-501-H-K  BEGINS  AT  6-BR-501-H-K  AND  TERMINATES  AT  T-201 
(SCRUBBER) 

32-03-713-0  SHEET  5  OF  6  REV  5  (7/23/91) 


PROCESS  PARAMETER/ 
GUIDE  WORD 


PRESSURE-NO 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


imussaMsasssssssasssusssssssscasssssss 


I  PROCESS  PARAMETER/ 

2NE/ITEN  GUIDE  WORD 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  .  LIKELIHOOD 


T0042-8-1  PRESSURE-MORE 


NOT  APPLICABLE 


ACTION: 


IT  NOTES 


PAGE  no.  204 


05/13/92 

HA2AR0  AND  OPERABILITY  STUDY  -  H  A  2 
AUDIT  TRAIL  SUMMARY  REPORT 
CA.HAZOP  VER  1.3 

0  P 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEN 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOUENCE 

LIKELIHOCO 

T0042-9-1 

PRESSURE -LESS 

SEE  LESS  FLOU 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

M«aux*ssussumsBBB»sassBsn«xnsans>assnusBncaaszxmsusKss«m>MBnns»mssa>sxuusnBsssBsa«BSKBUBus8sssu«ssuran 


PROCESS  PARAMETER/ 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOUENCE 

LIKELIHOOD 

T0042-10-1  TEMPERATURE -HORE 

COMMENTS:  SEE  COMHENTS/ACTION  ITEMS  UNDER  ALL  HOT  LINES.  ACTION: 

AUDIT  NOTES: 


aSBBaaSSSBBSSSBSSBSSSBBaaBBSSBSSSZBSSZSZSBZSZZZSSSBSSSSBSBSZSBBSSBBSSSBBZSBBBSSBSBSZBSSSBBBBBBSSBBSBBBSBBBBBSSBBBSBSSBSBBI 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0042-11-1 

TEMPERATURE-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

AUDIT  NOTES 


M6E  NO.  20S 
tf5/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


I^NE/ITEN  GUIDE  WORD 
T0042-13-1  COMPOSITION-LESS 
ppUKHTS; 

AUDIT  NOTES: 


I*:: 

T0042-1 

ppiNKN 

AUDIT  N 

L. 

Ine/it 


C2-1 
HEN 
||DIT  N 

r 

LINE/IT 

COMNEN 
l^IT  N 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 
SEE  AS  WELL  AS  FLOW. 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


[PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


p042-U-1  COMPOSITION-AS  WELL  AS 

boMMENTS: 

bDIT  NOTES: 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LINE/ITEM  GUIDE  WORD 
||||m2-TS-1  composition-other  THAN 
COMMENTS: 

Lit  NOTES: 


•SSSSSSSSSSBSXCSSSasSSSSSSSaSBSSSXSSasSSSCSSSSSSSSSSSSSSSSSSSSSSXSSSSSBSSSSBSSSSBSBSSSSBSSSCBSBSSSSSSSSMSSSn 


B NE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

lo42-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

CAUSTIC  REMAINS  IN  LINE  AFTER 

POSSIBLE  BUILDUP  OF 

A 

SHUTDOWN 


CAUSTIC/SOLID  DEPOSITION 

ACTION:  RECOMMEND  FLUSHING  OF  LINES  AFTER  SHUTDOWN  OF 
P-203A/B. 


)IT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES;  NOT  RECOMMENDED  BY  1KSTON  BECAUSE  20X  CAUSTIC 

IS  OKMAINT.  ITEM.  NEED  TO  MINIMIZE  FLUSH  WATER,  CAN  BE  ADDED  LATER  IF  NEEDED. 


RESPONSE:  WESTON  11/S/91  REPORT;  NOT  RECOMMENDED 

2/21/92  WESTON  REPORT;  NOT  RECOMMENDED  SINCE  CAUSTIC  IS  ONLY  20X.  FLUSHING 
WILL  BE  COMPLETED  AS  REQUIRED  FOR  MAINTENANCE. 


f«6E  HO.  206 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ item 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0042-17-1 

EMERGENCY  SD-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

naSUaSSMaSSBKSSKSnSSSSSaSSBSMVSSSSSSasSBSSasSXSSSSSXXSaSXSSSSSZSXXSXBSXKaaSMSmSBSMSBSSBXKBSSSVSSBSSSVSBSSSSBBSSSUKSSU 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0042-18-1  MAINTENANCE-OTHER  THAN  SOLIDS  BUILDUP  ON  pH  PROBES  ERRONEOUS  pH  READINGS  A 

COMMENTS:  (1>  FREQUENCY  OF  FLUSHING  TO  BE  DETERMINED  UPON  ACTION:  (3)REC0MMEND  TRENDING  OF  CAUSTIC  CONTROL  VALVE 

OPERATING  EXPERIENCE. (2)  FREQUENCY  WILL  BE  CONSERVATIVE  FCV-56. 

ON  STARTUP. 

AUDIT  NOTES:  RESPONSE;  WESTON  11/5/91  REPORT;  (1)  AGREED  (2)  AGREED  (3)  NO,  PROBES  WILL  BE 

ROUTINELY  CLEANED  TO  PREVENT  SLOIOS  BUILDUP. 

2/21/92  WESTON  SAME  AS  ABOVE 


SBBBBBBSXXXXXXXXXXXXXXXXBSBBBBXXXXXXXXSXXSXB3BXSBXSXB8XXXXSXXXXXXXBBSEXXXXBBXBBBXBBXBSXBBXXSBBBBBBXBXXBXBBBBSXBBBSBBBBSBBBBBBS 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0042-18-2  MAINTENANCE-OTHER  THAN  IMPROPER  MAINTENANCE  PROCEDURE  LEAK  OF  CAUSTIC  INTO  WORKPLACE  C 

ON  REMOVING  pH  PROBE. 

COMMENTS:  ACTION;  RECOMMEND  INSTALLATION  OF  SPLASH  SHIELDS  OR 

GUARDS  ON  PROBES. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  AGREED 

2/21/92  WESTON;  SPLASH  GUARDS  WILL  BE  UTILIZED 


'ACE  NO. 
/13/92 
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HAZARD  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  NAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  :  SCRUBBER/VENTURI  RECYCLE  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0043 

LINE  DESCRIPTION  :  ALTERNATE  BLOWDOWN  TO  BRINE  TANK  FROM  SCRUBBER 
LINE/EQUIPMENT  CONSIDERED  :  2''*BR-313A-H-K,  2''*BR-313B-H*K,  BEGINS  AT  3»*BR-501-H-K,  ENDS  AT  Zx-WP-SDO-B-K 

AND  2‘‘-BR-313-H-K 

DRAWING  DESIGNATION(S)  :  32-03-713D  SHEET  5  OF  6,  REV  5.  7/23/91;  03-04-015  REV  0,  7  ’V91 


tSSBS«MaBB«aSS«mBasa«mSK«BCZSS«SKSHaSBSXSS«K«CSSES«SS«BSXS«CS8BBSSSKBMaSUSSSKSnSSSSSSKSK»«K«SSKSUn*SaSSSMS»n 


PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


^>04; 


|P»MME 


.3-1-1 


FLOW- NO 


INAOVERTANT  VALVE  CLOSURE.  LINE  INABILITY  TO  REMOVE  EXCESS 


PLUGGING,  LOSS  OF  INSTRUMENT 
AIR,  LOSS  OF  PUMPS  P-203A/B. 
LOSS  OF  CONTROL  ON  FCV-62 


BRINE  FROM  SCRUBBER  RECYCLE 
SYSTEM 


NTS:  THIS  LINE  IS  NORMALLY  NOT  IN  USE-  IS  AN  ALTERNATIVE  TO 
NORMAL  OPERATION  AND  IS  ACTIVATED  MANUALLY  BY  OPERATOR. 


ACTION: 


>IT  NOTES: 


r 


BBaBBBBBBBBBBBBBBBBSBSBBBBSBSBBBBBBBBBBBSBBSBBasBSBSSBBBBSBBSSBSBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBSaSBBaBBaBBSBBBBBBBSBBSBBBBBB 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


Immmei 


3-1-2  FLOW-NO 


POSSIBLE  CAUSES 
LINE  RUPTURE 


POSSIBLE  CONSEQUENCE 


CON  0./ 
LU.  .IHOOO 


NTS:  NO  INDICATION  OF  LINE  RUPTURE 


RELEASE  OF  HOT  BRINE  TO  WORK  C 

AREA,  UNABLE  TO  TRANSFER  BRINE 
TO  TANKS 

ACTION:  CONSIDER  SAFETY  RAMIFICATIONS  OF  LACK  OF  LINE 
RUPTURE  INDICATION. 


}IT  NOTES:  RESPONSE;  WESTON  2/21/92  REPORT,  ROUTINE  DAILY  INSPECTICM  OF  LINES/TANKS  WILL 

BE  PERFORMED. 


BBBBSBSBBBEBBBBBBBBBSBSB 


t  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

T0043-2-1  FLOW-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


I 

Xdit  I 

I 


INAOVERTANT  VALVE  POSITIONING  LOSS  OF  STORAGE  CAPACITY,  BRINE 

DISPOSAL  PROBLEMS,  INCREASED 
MAKEUP  WATER  FLOW  TO  QUENCH 
TANK 


NTS: 

NOTES: 


ACTION 


T0043-5-1  FLOW-REVERSE  NOT  APPLICABLE 


CCMNENTS: 


ACTION: 


AUDIT  NOTES; 


MCE  NO.  209 
pS/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


I  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

T0043-6-1  FLOW-OTHER  THAN 

iPoMMEHTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 
HOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


I 

mm 

I 


zssunxaszuusxxxssuasusnauczBssauuBBSsuzsBKKMaKxcsnsBBBsmMrawBnsuBnnnu 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


a043 

^OMMI 


7-1  PRESSURE -NO 

lENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
SEE  NO  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION; 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


f 

III 

CO 

I 

I” 

I 


ISaBBBBaBaBSBBBBBaSBSSBBSBBBSBSBBSBSBBSBBSBBBBBSSBBSBBBSBBBBSSBBBBBSBBSBBBSBBBSBBBSBSSBSBSBSBSSBBBBSBBSBSBBBSSBSSBBBSBBBBBSBB 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


43-8-1  PRESSURE-MORE 
COMMENTS: 

)n  NOTES: 

iBBZSaBBaSBBBaBBZZBBBBBBBBazZZBBBBSBBBSBBBBSSSSBSSZSSSSBZBBBBEBBBSZBSSSBZSBZBBBBSBBBBBBBBBBBBSBBBSSBBBBBSSBBBSBBBBBBBBSSBB 


NE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

043-9-1 

PRESSURE-LESS 

SEE  LESS  FLOW 

^OMIKN 
AUDI 

L 


■NTS: 
AUDIT  NOTES: 


ACTION: 


POSSIBLE  CONSEQUENCE 


tSBBSSBBBBBSSSBSSBBBSBSSBBBBBBSSSBBBBBBSBBSBBBBSBBSBSBSSSBBSBBBBBBSBBBBBBBBBBBBBBSBBBBSSBBSBBBSSBBBBBSSSB 

■PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

T0043-10-1  TEMPERATURE -MORE 

loMMENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


CONSEQ./ 

LIKELIHOOD 


ACTION 


MGE  HO.  210 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  HORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0043-11-1 

TEMPERATURE- LESS 

FREEZING  OF  FLUID 

IN  LINE  INABILITY  TO  OPERATE  LINE  HHEN  A 

NECESSARY 

COMMENTS: 

ACTION:  INVESTIGATE  HHETHER  LINE 

DRAIN  HHEN  HOT  IN  USE. 

IS  PROPERLY  SLOPED  TO 

AUDIT  NOTES:  RESPONSE:  HESTON  11/5/91  REPORT;  ALTHOUGH  NOT  NORMALLY  IN  USE,  THE  LINE  IS 

PROTECTED  BY  BEING  INSIDE  ANOTHER  LINE  (DOUBLELINE  PIPE). 


HAZOP  TEAM:  HESTON  RESPONSE  IS  NOT  CLEAR,  HESTON  SHOULD  RE-EVALUATE  THEIR 
RESPONSE. 

2/21/92  HESTON  REPORT;  ALTHOUGH  NOT  NORMALLY  IN  USE  THE  LINE  15  PROTECTED  BY 
BEING  INSIDE 


tBSSSasSSBBBSBBSBBBBBBBBSBBBBBBBBSXSXBSBBSBSBSBBBBSXBBSXBBBBBBBBBBBBXBSBBBSBSBBBBBBBBSBBBBSBBSBBSBBSBBBBBBBSSSSBBBBBI 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  HORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0043-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

aaaaaaaaaasaBaBBxaaaaaaaBaBaBBSBaBBBSEXBBBBEBBSBBSBBSBBBBBBBBBBBBBXBBBBBBBasBBBBBBBsaasaaBBBBaaaaaaaaaaaaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  HORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0043-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  HORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0043-14-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MGE  NO.  211 
.05/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


T0043-1S‘1  COMPOSITION-OTHER  THAN 
|bONNENTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 


HIGH  SOLIDS  IN  LINE 


POSSIBLE  CONSEQUENCE 


LINE  PLUGGING.  SEE  HO/LOU  FLOW 


CONSEQ./ 

LIKELIHOOD 


|bONNEI 
AUDIT  I 

|lNE/I 


^0043- 

■COMMEI 

lllpiT  I 


ACTION: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


1043-16-1  STARTUP/SHUTDHN-OTHER  THAN 
OMMENTS: 

DIT  NOTES: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


FLUSH  WATER  SUBSEQUENT  TO 
EMERGENCY  SHUTDOWN 


NMENTS:  NAY  BE  NECESSARY  TO  EMPTY  LINESJIND  SCRUBBER  TO  DRAIN.  ACTION: 
IT  NOTES: 


■  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

1°^  -1S-1  MAINTENANCE-OTHER  THAN 

COMMENTS: 

IdIT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


PAGE  MO.  212 

05/13/92  NA2AR0  AMO  OPERABILITV  STUDY  -  N  A  2  0  P 

AUDIT  TRAIL  SUNHARY  REPORT 
CA.HAZOP  VER  1.3 


NAZOP  STUDY  IDENTIFIER  :  SCRUSBER/VENTURI  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0044 

LINE  DESCRIPTION  :  SCRUBBER 
IINE/EQUIPMENT  CONSIDERED  :  SCRUBBER  T-201 

DRAUING  DESIGNATION(S)  :  32-03-713D  SHEET  S  OF  6,  REV  S,  7/23/91,  6-05-12SD  REV  3,  S/19/91 


IINE/ITEN 

isssssasaaasmssaaaassassasaaaraMBasmMsvflasaaMsMaMssMMsssci 

PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0044-1-1 

FLOW- NO 

PLUGGED  PACKING  ANO/OR 

DEMISTER,  LOSS  OF  LEVEL  CONTROL 

LOSS  OF  FLOW  THROUGH  SCRUBBER, 
SYSTEM  SHUTDOWN 

B 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0044>1'2 

FLOW- NO 

VESSEL  RUPTURE 

RELEASE  OF  HOT  GASES  AND  HOT 

SCRUBBER  LIQUID  TO  WORK  AREA 

C 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

sassaBssassxsxxssssssssssssssssscsasssBBaasaasasBassasssssBBasrasBassassnaaMftsaMsssaaa 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0044-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES; 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  raNSEOUENCE 

CONSEQ./ 

LIKELIHOOD 

T0044-3-1 

FLOW-LESS 

LEAKING  MANWAY 

RELEASE  OF  HOT  GASES  TO  WORK 
AREA 

C 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


(PROCESS  PARANETER/ 
IIK/ITEN  fiUlDE  UORO 


•12-1  COMPOSITION-MORE 


^A6E  m 

^^■nasi 

||IK/ITI 


loMMEH 

r*  “ 

LINE/IT 

1^:; 

H^OMMEM 
AUDIT  NOTES: 

L 


iOE  NO.  215 
/15/92 


HAZARD  AND  OPERARILITV  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA.HAZOP  VER  1.3 


iransaMWBSSBBmsnarassaassBasaaansaasnBasrasBaasaanasasnauBsnsusaussMaaMansMaawusnawssnusuaMS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUENLiE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  pH  CONTROL  OR  FAILURE  MORE  CAUSTIC  -  GREATER  A 

OF  FCV-56  TEHDEHCIES  TO  DEPOSIT  SOLIDS  ON 

PACKING  CAUSING  BLOCKAGE, 

IMPROPER  SCRUBBING  DUE  TO 
CHANNELING. 

ACTION: 


IT  NOTES: 


■  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

K^-13-1  composition-less 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LESS  CAUSTIC  •  SEE  ITEM  16-1  HIGH  EMISSIONS  OUT  OF  STACK, 

SYSTEM  SHUTDOWN 


ACTION: 


laaaaaaaaaaaaaaBaaaaaaaaaBaaaaaaaaaaaaaaaBBaaaaBaaaaaaaaaaBaaaBBaaaBaaaBaBBaaaaaaaBBaaaBaaaaaaaaaaaBaaaBBaaaaa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


T0044-U-1  COMPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


l^QMMEI 

l^lT  I 


ACTION: 


IT  NOTES: 


PACE  NO.  216 
05/13/92 


HA2ARO  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUNHARY  REPORT 
CA  HA20P  VER  1.3 


PROCESS  PARANETER/ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES 
T004A-16-1  STARTUP/SHUTDUN-OTHER  THAN  NOT  APPLICABLE 
COMMENTS: 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


I 


ACTION:  PROVIDE  PERMISSIVE  FOR  STARTUP  ON  LSLL-62. 


AUDIT  NOTES:  RESPONSE:  UESTON  11/5/91  REPORT:  INTERLOCK  35  HAS  BEEN  PROVIDED. 

2/21/92  UESTON  SAME  AS  ABOVE 


BaaaaaaaaBaaaaaBaaaaaaaaaaBaBaaaaaaaBaBaaaaBBasBaaBaBBBaBBBBBBBBBBaBBaaaaBaaaaaaaaaBBaaaaaaaaaaaaaBaBaaaaa 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0044-17-1 

EMERGENCY  SD-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE 

CAUSES 

CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0044-18-1 

MAINTENANCE-OTHER  THAN 

MATERIAL 

FAILURE 

LOSS  OF  SCRUBBER 

COMMENTS: 

NORMAL  MAINTENANCE  IS  VISUAL 

SCRUBBER  18  FRP  MATERIAL 

INSPECTION  FOR 

CRACKS. 

ACTION:  INSURE  THAT  OCM  CONTAINS  PROPER  MAINTENANCE 
PROCEDUERS  FOR  INSPECTION  OF  FRP 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0044-19-1 

LEVEL -NO 

SCRUBBER  RUPTURE 

RELEASE  OF  HOT  GASES  AND  BRINE 
TO  UORK  AREA 

C 

COMMENTS: 

ACTION:  INVESTIGATE  CONTAINMENT  FOR  SPILUGE  CAPACITY 

AUDIT  NOTES:  Q.  UHAT  SORT  OF  CONTAINMENT  IS  PROVIDED  FOR  VESSEL  IN  THE  EVENT  OF  A  RUPTURE? 


NAZOP  TEAM:  MEETING  11/91  NOTES;  UESTON  FEELS  THAT  THEY  HAVE  ADEQUATE 
CONTAINMENT. UHAT  THE  SUMP  UILL  NOT  HOLD  THE  CONTAINMENT  UILL. 

RESPONSE:  UESTON  11/5/91  REPORT;  CONTAINMENT  IS  ADEQUATE  TO  CONTAIN  A  SPILL  AS 
A  RESULT  OF  A  RUPTURE  TO  THE  SCRUBBER. 


TEAM:  HAZOP  TEAM  UAS  NOT  PROVIDED  DETAIL  OH  VESSEL  CONTAINMENT,  UESTON  SHOULD 
PROVIED  TEAM  UITH  DETAIL  ON  CONTAINFKNT  TO  RESOLVE  THIAS  ISSUE. 

2/21/92  UESTON  SAME  RESPONSE  AS  11/91 


•AGE  NO.  217 
i/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


^^KHnaasunsBaa>saussmnsaunBKsaB«smnmssnsn>sa»sua««aumBsnas»ssasmssBUBmcss»ssn«B>BmnBnnaBBsnBBn*annssus 


■PROCESS  PARAMETER/ 
INE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


|^0O44>19-2  LEVEL-NO 


■PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


|0044-20-1  LEVEL-MORE 


AUDIT  NOTES: 


FAILURE  OF  LEVEL 
INDICATOR/CONTROL  SYSTEM 


CAVITATION  OF  PUMPS.  LOSS  OF  B 

RECIRCULATION  TO  SCRUBBER  AM) 
VENTURI,  HIGH  EMISSIONS  IN 
STACK,  SYSTEM  SHUTDOWN. 


ACTION: 


tBaaBBaaaaBaBaaBaaaaaa 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


LOSS  OF  LEVEL  CONTROL,  PLUGGING  RESTRICTION  OF  GAS  FLOW,  B 

OF  PUMP  SUCTION  IMPROPER  SYSTEM  OPERATION, 

POSSIBLE  SYSTEM  SHUTDOWN 


ACTION: 


^Laaaa 


INE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


T0044-21-1  LEVEL -LOW 


I 

icOMMEI 


LOSS  OF  LEVEL  CONTROL,  CAVITATION  OF  PUMPS  P-203A/B, 
INADEQUATE  SCRUBBER  WATER  FEED  LOSS  OF  FLOW  TO  SCRUBBER  AND 

VENTURI,  LOSS  OF  SCRUBBING 
EFFICIENCY,  HIGH  EMISSIONS, 
POSSIBLE  SYSTEM  SHUTDOWN. 


ACTION: 

>IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  CONTAINMENT  IS  ADEQUATE,  NO  WESTON  RESPONSE 

FOR  THE  SAFETY  EVALUATION  FOR  RELESE  OF  NOT  BRINE  INTO  WORK  AREAS. 


l^aaBBBa 


aBaaBaaBBaBBBBBBBaaBaBaBaaBaaaaaaBaBBBaaaaaBaaaaaaaBBaBaBaaxaaaaaaaBaaaaBaBaaaaaaaBBaaBaBaBBBBBBBB 


MM/ 

ViOAA 


NE/ITEM 
21-2 


PROCESS  PARAMETER/ 
GUIDE  WORD 


LEVEL -LOU 


COMMENTS: 
»IT  NOTES: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


VESSEL/MANWAY  LEAK  RELEASE  OF  HOT  (190  F)  C 

SCRUBBING  LIQUID  TO  WORK  AREA, 

SEE  21-1,  19-1 

ACTION:  SEE  ACTION  ITEM  UNDER  19-1. 


RESPONSE:  WESTON  2/21/92  REPORT;  CONTAINMENT  IS  ADEQUATE.  THE  HEALTH  AND 
SAFETY  PLAN  WILL  ADDRESS  THE  CONTINGENCY  OF  A  RELEASE 


MGE  NO.  218 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  :  FLUE  GAS  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0045 
LINE  DESCRIPTION  :  STACK 

LINE/EOUIPMENT  CONSIDERED  :  DUCT  FROM  SCRUBBER  TO  STACK  AND  STACK 
DRAWING  DESIGNATIONCS)  :  32-03-713D  SHEET  5  OF  6.  REV  5,  7/23/91 


BSBsmamBunsssusamsamanssnmsssaaassmsaamuauaassaauazzxxssxsssuusnBmsnssBCCBaBBBsmBBBBMBUsnsnsa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0(K5-1-1 

FLOW- NO 

NO  FLOW  FROM  SCRUBBER 

SEE  NO  FLOW  FOR  LINE  T0044 

B 

COMMENTS: 

ACTION: 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES,  ROUTINE  INSPECTION  ARE  INCLUDED  IN  THE  SAFETY 

PLAN. 

RESPONSE:  WESTON  11/5/91  REPORT;  NOT  REQUIRED 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0045-1-2  FLOW-NO  RUPTURE  RELEASE  OF  HOT  GASES  C 

INSIDE/OUTSIDE  BUILDING  IN  WORK 
AREA,  CEM  SYSTEM  WILL  NOT 
MONITOR  SAMPLE  RESULTING  IN 
ERRONEOUS  READINGS  AND  SYSTEM 
SHUTDOWN. 

COMMENTS:  NO  INDICATION  OF  RUPTURE  BESIDE  HIGH  OXYGEN  READING.  ACTION;  RECOMMEND  EVALUATION  OF  NEED  FOR  INDICATOR  ON 

STACK  FOR  RUPTURE. 


AUDIT  NOTES:  RESPONSE;  WESTON  2/21/92  REPORT;  HOT  REQUIRED 


aBaaaaaBaBaaaaasaBaBBaaaBaaaaaBaaBaaaaaaaaaaaaBBaaaaaaamaaaaaaBBBaBaaaBaBaBBBBBaaaaBaBBBaBBaBBaaBaaaaBBaBaaaaBaB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0045-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


Mffi  NO.  219 
105/13/92 


MOCESS  PARAMETER/ 
INE/ITEN  QUIOE  WORD 

.004S-3-1  PLOW- LESS 


^0045-: 

P»MMEI 

|||iDIT  I 

I 

r 

lINE/t 

I;:;: 

MMME 
BotT  I 


HAZARD  AND  OPERABILITY  STUDY  •  M  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUEHCE 


CONSEQ./ 

LIKELIHOOD 


BUILDUP  OF  COHDEHSED  WATER  IM  IMPROPER  SYSTEM  OPERATION  AND 
DUCT  AND/OR  STACK  OR  EXCESSIVE  EVENTUAL  SWJTDOUN 
CARRYOVER  OF  HATER  FROM 
SCRUBBER  DEMISTER. 


NTS:  (2)  DRAIN  IS  LOCATED  ON  STACK,  DUCT  HAS  NO  DRAIN, 
UNKNOWN  WHETHER  DUCT  IS  SLOPED  OR  NOT. 


ACTION:  (1)  RECOMMEND  INVESTIGATING  NECESSITY  FOR 
INSTALLATION  OF  BIRO  SCREEN 


IT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES,  HESTON  DOES  NOT  FEEL  THAT  THIS  SCREEN  IS 

NECESSARY. 

RESPONSE:  HESTON  11/5/91  REPORT  (1)  NOT  REQUIRED  (2)  DUCT  IS  SLOPED  SLIGHTY 
TOWARD  THE  SCRUBBER. 

2/21/92  HESTON  SAME  AS  ABOVE 


■  PROCESS  PARAMETER/ 

IINE/ITEM  GUIDE  WORD 

S-4-1  FLOW- AS  WELL  AS 

COMMENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


1 NE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W45-5-1 

FLOW-REVERSE 

NOT  APPLICABLE 

j^ONffiNTS: 
AUDIT  NOTES: 


ACTION: 


[PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


C5-( 
NEI 


6-1  FLOW-OTHER  THAN 
NTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


DIT  NOTES: 


PAGE  MO.  220 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  2  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


MWMBSasuMBassssssssasssssssssBsssssxsszzssssssxsxsssszsssssssssssasxssssssxsssxsxsssesssssssssxssxssssssBSMSMSssMsusss 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELINOOO 

T0045-7-1 

PRESSURE-MO 

NOT  APPLICABLE 

COMNENTS: 

ACTION: 

AUDIT  NOTES: 

aaaaaaaaaaaaaaaaaaaaaaxaaaaaaaaaaaaaaaaxaaaaxaxaaaxxxxxxxxxaxaaxaaaxaxaaxxxaaaaaaaxxaxxaxaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0045-8-1 

PRESSURE-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

aaaaaaaaaaaaaaaaaaxaaxaxaxaaxaxaaaxaxxaaaaxxxxxxaxxsaxsxxxxxxaaxaxxaaaxaaxxi 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0045-9-1 

PRESSURE -LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaxaaxxaxaaaaaxxaaaxxxxxxxxxxxxxsxaxxaaxxxxxxxxxaaaaxxxaaxaaxxaaxaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0045-10-1 

TEMPERATURE-MORE 

NOT  APPLICABLE 

COMNENTS: 

ACTION: 

AUDIT  NOTES: 

uaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaasxaaaaaaaaaaaaaaaxaxaaaaaaaaaaasaaasaaaaaaaxaaaaaBxaaaaaaaaaaaaaaaaaaaaaaaa 


IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0045-11-1 

TEMPERATURE-LESS 

NOT  APPLICABLE 

COMNENTS: 

ACTION: 

AUDIT  NOTES 


ACE  NO.  221 
05/13/92 


I 

( 

I 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


taassBmKSBsssasasssHHsasmsssBKXssKssssBsaBssaasasssKsssssa 


NE/ITEM 

5-12-1 


PROCESS  PARAMETER/ 
GUIDE  WORD 


COMPOSITION-MORE 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


laBBBsBBBBBsaasaB 

CONSEO./ 

LIKELIHOOD 


AUDIT  NOTES: 


ACTION: 


lH«a«nw 

|ne/item 


taaaBaSasaBBaaaCSaBBSXBSaSBBaSSSBSXSBSSBSSBSBSBSXSBBSBBSSSXXBCBSBBSBBSSBBBBSSSSSSBBSBBSSBBBaBSBBSBaSSBBaBSnSUaB 

PROCESS  PARAMETER/  CONSEO./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0045-13-1  COMPOSITION-LESS 


NOT  APPLICABLE 


ACTION: 


^IT  NOTES: 

SMtmsaSSSSSSSSSMSSSSSSasSSCaSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSXSSSSSaBSCVSSSSSSStBSSSSSSSBSBaiaMSIBkSSSSSVftCKSSSSSBSSSBBSSaBBBSSSS 

■  PROCESS  PARAMETER/  CONSEO./ 

VnE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


^1 


5- 14-1 
COMMENTS: 

Lit  NOTES: 


I NE/ITEM 
5-15-1 
NTS: 
NOTES: 


LINE 
1)041 

CNMEN 
IT  N 


COMPOSITION-AS  WELL  AS 


caaaxxxxxxxxxxxxxxxxXBXx: 

PROCESS  PARAMETER/ 

GUIDE  WORD 


COMPOSITION-OTHER  THAN 


NOT  APPLICABLE 


ACTION: 


:xxxxxxxxxxxxxxxx: 


rxxxxxxxxxxxxxxxxxxxxxxxxxxx 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


l^aasaBi 


|ne/iten 

T0045-16-1 


BBBSBSSSBSBS 


BB8SSSXBBSSBBBSBBSBBSBBBSBBSBSBBBCSSB8BBBBSSBSBBBSSBSSSBBBBB 


PROCESS  PARAMETER/  CONSEO./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


STARTUP/SHUTDWN-OTHER  THAN  NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES 


PAGE  MO.  222 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0045-17-1 

EMERGENCY  SO-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

Bxxxxxxxxxxax 


PROCESS  PARAMETER/ 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0045-18-1  MAINTENANCE-OTHER  THAN 


COMMENTS;  (1)  NOT  ENOUGH  INFORMATION  EXISTS  AT  THIS  POINT  TO  ACTION:  (3>REC0MNEND  ASSESSMENT  OF  CEM  UPON  AVAILABILITY 

FULLY  EVALUATE  CEM. (2}  CEM  HAS  THE  ABILITY  TO  SHUT  THE  OF  COMPLETE  INFORMATION. 

SYSTEM  DOWN  ON  MALFUNCTION. 

AUDIT  NOTES:  RESPONSE;  WESTON  2/5/92  REPORT,  (1)  AGREED, THE  CEM  P&ID  SENT  TO  TEAM  2/92  (2) 

YES  (3)  AGREED. 

TEAM:  HAZOP  TEAM  HAS  NOT  REVIEWED  THE  CEM  PtID'S  AS  OF  THIS  DATE. 

2/21/92  WESTON  SAME  AS  ABOVE 


HAZOP  STUDY  IDENTIFIER  :  SOI,  WASTEWATER,  BRINE.  AND  CAUSTIC  DRAINS  AND  SUMPS 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0(K6 

LINE  DESCRIPTION  :  DRAINS  AND  SUMPS 

LINE/EOUIPMENT  CONSIDERED  ;  1"-WO-003A-E-N,  1  1/2"-WD-004A-E-N,  3"-WD-015-E-K,  «"-WD-015-E-K,  BEGIN  AT  SUMP 

TK-A02A,  END  AT  WASTEWATER  TANK  TK-104.  SUMP  TK-402A  REPRESENTS  REPRESENTATIVE 
SUMP  FOR  HAZOP 

DRAWING  DESICMATIONIS)  ;  03-04-010  REV  0,  7/31/91,  03-04-001  REV  0,  7/31/91 


BBBBBBBBBBSBXBBBSBXXBBXBBBBaBBSXXXXBBXXBBXXBSXXSBBBBBSXXXXXXXXXXBXXXBBSXXXXBBBBBXBXXXXXXX] 


tBBBBBBBBBBBBBBBBBBBX 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0046-1-1  FLOW-NO  PLUGGED  INTAKE  LINE,  POSSIBLE  OVERFLOW  OF  SUMP,  LOSS  C 

INADVERTANT  VALVE  CLOSURE,  OF  FEED  TO  WASTEWATER  TANK, 

FAILURE  OF  LEVEL  CONTROL  VALVE,  RELEASE  OF  HOT  BRINE,  CAUSTIC, 

PLUGGED  DISCHARGE  LINE,  PUMP  AND/OR  BASIN  F  LIQUID  TO  WORK 

FAILURE  AREA. 


COMMENTS:  (2)WESTON  AND  T-THERMAL  DRAWINGS  HAVE  NOT  BEEN  ACTION:  (DPtIDS  SHOULD  DESIGNATE  FLOW  PATH  FROM  DRAIN 

COORDINATED.  UNCERTAIN  WHETHER  PIPING  CONNECTS  DRAINS  LINES  TO  SUMPS. (4)  RECOMMEND  ROUTINE  INSPECTION 

TO  SUMPS  OR  WHERE  SUMPS  ARE  LOCATED.  QUESTION  DESIGN  OF  SUMPS. (5)  RECOMMEND  REVIEW  OF  SUMP  SIZING  AND 

OF  SUMP  CAPACITY  AND  PUMP  CAPACITY.  PUMP  CAPACITY. 


AUDIT  NOTES 


(3)0.  SUMP  PUMP  P-403  IS  SIZED  TO  50  GPM,  RMP  IS  45  GALLONS  VOLUME.  WHY  ARE 
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PUMP  AND  SUMP  DESIGNED  IN  THIS  MANNER? 

RESPONSE:  WESTON  2/5/92  REPORT,  (U2>  THE  PAIDS  SHOW  LINES  WHICH  ARE  DIRECTED 
TO  DRAINS,  DETAILS  OF  THE  PIPE  ROUTING  ARE  SHOWNON  THE  MECH.  PAI0b(3)  SUMP 
PAID  ALSO  SERVICES  DRAINAGE  FROM  AN  UPPER  LEVEL  AND  HAVE  BEEN  INCREASED  IN 
SIZE  ACCORDINGLY  (4)  AGREEDCS)  PUMP  SIZING  AND  CAPACITY  WAS  REVIEWED,  P-403  IS 
LARGER  BECAUSE  OF  THE  POTENIAL  FOR  GREATER  SERVICE. 

■  2/21/92  WESTON  SANE  AS  ABOVE  2/5/92 


aiNE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

1^0046-1-2 

FLOW- NO 

LINE  RUPTURE 

RELEASE  OF  BRINE,  CAUSTIC, 
AND/OR  BASIN  F  LIQUID 

C 

.COMMENTS: 

SUMP  LOCATION/PIPING  IS  UNCLEAR. 

ACTION:  RECOMMEND  INVESTIGATION  OF 

RUPTURE  INDICATION  ON  SUMPS 

NECESSITY  OF  LINE 

AUDIT  NOTES;  HAZOP  TEAM:  MEETING  11/91  NOTES.  ASSUMPTION  THAT  PIPING  IS  VISUALLTY  AVAILABLE 
I  NOT  IN  CONCERT. 


RESPONSE:  WESTON  11/5/91  REPORT,  ROUTINE  INSPECTIONS  OF  SUMP  AREAS  AND 
ASSOCIATED  PIPING  WILL  BE  PERFORMED  DAILTY. 

2/21/92  WESTON  SAME  AS  ABOVE,  O&M  MANUAL  WILL  INCLUDE  THE  ABOVE 


■  PROCESS  PARAMETER/ 

IINE/ITEM  GUIDE  WORD 

6-2-1  FLOW-MORE 

_COMMEMTS; 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


9IT  NOTES: 


PROCESS  PARAMETER/ 
|lNE/ITEM  GUIDE  WORD 

T0046-3-1  FLOW- LESS 


PiNE/I 

T0046-: 

I 

COMMEI 
VuQIT  I 

I 


:BBBBSSBSBBZBBSSBBBBBBBBSBBBBBSSSSBBBBBSBBBBBB8SBBSBBBSB3SSSS«SBSBBBBBSBSBBBBBBSSBBSSBBSBBSBBSBBBBBBBSBSBB 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOO 


QUANTITY  PUMPED  FROM  SUMP  LESS  POSSIBLE  SUMP  OVERFLOW.  SEE  NO 
THAN  INFLOW,  FLOW,  REDUCED  WATER  TO 

WASTEWATER  TANK. 


COMMENTS:  (2)L0CATI0NS  AND  ELEVATION  OF  SUMPS  IS  UNCLEAR  FROM  ACTION:  (l)RECOMMENO  ROUTINE  FLUSHING  OF 

I  PCIDS  AND  SCHEMATIC  DRAWINGS. 


SUMP  DISCHARGE 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  (DFLUSHING  WILL  BE  DONE  ON  A  AS  NEEDED 

BASIS.  OPERATIONS  WILL  DETERMINE  THE  FEQUENCY  OF  FLUSHING.  (2)  NO  HESTON 
RESPONSE. 

2/21/92  HESTON  REPORT; (2)  THE  MECHANICAL  LAYOUT  DRAWINGS  NEED  TO  BE  CONSULTED 
FOR  THE  LOCATION  AND  ELEVATIONS  OF  THE  SUMPS. 
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■BBBBBSBSBBBBBBBSBBBBSSI 

BS8BBSSBSI 

LIHE/ITEN 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0046-3-2 

FLOU-LESS 

SEE  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0046-3-3 

FLOU-LESS 

LINE  LEAKS 

SEE  LINE 

RUPTURE 

C 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEN 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0046-4-1 

FLOW-AS  WELL  AS 

NO  CONSEQUENCE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

nSMSSSSVBBSSSSSSSSSSSSSSSSSSSSasSSSSSSSSSSSSSCSSesSCSSSSSSSSSSSSSSSSBSBSBSSI 

BBBBSSBBBBBBBBB. 

BBBBBBB 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T004A-5-1 

FLOW- REVERSE 

FAILURE  OF  CHECK  VALVE. 

COMMENTS:  ELEVATION  OF  SUMP  IS  NOT 

CLEAR  FROM  DRAWINGS.  ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/  CONSEQ./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

T0046-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMHENTS: 


ACTION: 


AUDIT  NOTES 


M6E  HO.  225 
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M6E  I 

r 

1-^ 

t- 

T(HK6- 
|pONNEI 
MBIT  I 

L. 

SiHE/I 

g|0046-l 

^COflE 
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•raaananssssnsusumBBBasaBBBmsusnssuasnnsassnannsuscsucsucBassssuussssBUSsuBuanssnnssnna 


PROCESS  PARAMETER/ 
tME/ITEN  GUIDE  WORD 


T(MK6-7-1  PRESSURE-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIICELIHOOO 


SEE  NO  FLOU 


ACTION: 


AUDIT  NOTES: 


:aBaaaa8aaaaaaaaa3aaaaBaaaBBaaaaaaBaaaBaaaaaaBaBaaBaaBaaaBaaaBaaaBBBBaBBBBaaBBaBaaaaaa8aaa8aaa88Baaaa8aaaBaaa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


8-1  PRESSURE-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


SAME  AS  NO  FLOW 


ACTION: 


DIT  NOTES: 


aBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaxaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaBaaaaaaaa 


■  PROCESS  PARAMETER/ 

LINE/ITEN  GUIDE  WORD 

F  6-9-1  PRESSURE -LESS 

COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


>IT  NOTES: 


|.8888 


8aaa38aasaaaaaaaaa8aaa8a=aaaaaaaaaaaaaaaaaaaaaaaaaaBa8a8aaaaaa8aa8aa8aaa88a8a8B88aB8888888 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


0046-10-1  TEMPERATURE -MORE 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


AUDIT  NOTES: 


J^COMMEI 
AUDIT  t 

11^88881 

I^NE/r 

T0046- 

icOMNEI 

||uDIT  I 


ACTION: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


T0046-11-1  TEMPERATURE -LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


FAILURE  OF  HEAT  TRACING 


POSSIBLE  FREEZING  OF  LINE 


NTS:  SEE  COMMENTS/ACTION  ITEMS  UNDER  LOSS  OF  HEAT  TRACING  ACTION: 
FOR  HEAT  TRACING  LINES. 


IT  NOTES: 
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ianusBmnsaasmwBnmmBssBSSBasaniissBSBaaBamsmusBaaassmmcraBBCBBmacBBBma>nmBsaBmsB>nuusnn*nn>s*s>ra«usnmu 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0046-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BaaaaaaBaaBaBBBaaaaBaaaaaaaaaBaaaaaaaaaaaaaaBaaaaaBaaBaaBaaaaaaaaaaaaaaaaBaaaBaaBBaaBaaBaaaaaaaaaaBBa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0046-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0046-U-1 

COMPOSITION- AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0046-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 
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^*01 

I 

l~"' 

■CONNEI 

MBIT 

u 
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[■■•■■■•maMananBBsaansassB'^SBBSSBUBBasssssnuBBSssaasKmnasBsmHsszsBSiimsnMSSBmsasuBasssBBBasmnssranraua 


PROCESS  PARAMETER/ 

IME/ITEN  GUIDE  WORD  POSSIBLE  CAUSES 

S-16-1  STARTUP/SHUTOUN-OTHER  THAN  NOT  APPLICABLE 

ENTS:  INTERMITTENT  USE.  ACTION: 

AUDIT  NOTES: 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


PROCESS  PARAMETER/ 
GUIDE  WORD 


lUlfNE/lTEN 

T0046-17-1  EMERGENCY  SO-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONEl.JENCE 


CONSEO./ 

LIKELIHOOD 


FEED  OF  FLUID  TO  SUMP  GREATER  SUMP  OVERFLOW 
THAN  SUMP  CAPACITY 


COMMENTS: 

IT  NOTES: 


ACTION:  RECOMMEND  REVIEW  OF  SUMP  SIZING. 


|NE/ITEN 
S-18-1 

COMMENTS: 

IT  NOTES: 


L. 

I 

1“ 

CO 

i 

I 

TO 

Ik 

f 

I 

I 


RESPONSE;  UESTON  2/21/92  REPORT,  THE  SUMPS  NAVE  BEEN  SIZED  TO  PROVIDE  THE 
SUMPS  PUMPS  WITH  THE  NECESSARY  INLET  CONDITIONS  RATHER  THAN  TO  PROVIDE  A 
MINIMUM  RETENTION  CAPACITY. 


PROCESS  PARAMETER/ 
GUIDE  WORD 


MAINTENANCE-OTHER  THAN 


POSSIBLE  CAUSES 

FAILURE  OF  LEVEL  CCMTROLLER 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


LOSS  OF  LEVEL  CONTROL. 
OVERFLOW  OF  SUMP 


ACTION:  ENSURE  LEVEL  CONTROLLERS  ARE  INSPECTED  ROUTINELY 
FOR  PROPER  OPRATION  DUE  TO  SUMP  CAPACITIES. 


SEE  RESPONSE  ON  LINE  T0046-17-1 


IHE/ITEM 

L . 

T0046-19-1 

NTS: 


PROCESS  PARAMETER/ 
GUIDE  WORD 


LEVEL-NO 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


IT  NOTES: 


ACTION 


pm  HO.  228 
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LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./  ^ 

LIKELIHOOD  ■ 

T0(K6-20-1 

LEVEL-MORE 

FAILURE  OF  LEVEL 
TO  SUMP  EXCEEDS 

CONTROL,  FLOW 
SUMP  CAPACITY 

SEE  MORE  FLOW 

c 

I 

COMMENTS: 

ACTION: 

SEE  MAINTENANCE,  ITEM  18-1 

1 

AUDIT  NOTES: 

1 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./  1 

LIKELIHOOD 

T0046-21-1  LEVEL-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

1 

HAZOP  STUDY  IDENTIFIER 
LINE  OR  EQUIPMENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EOUIPMENT  CONSIDERED 


DRAINS  AND  SUMPS 
T0047 

DRAINS  FROM  TANKS  TK-201,  202 

6"  DRAIN  LINES  FROM  TANKS  TK-202,  TK-201 


DRAWING  DESIGNATIONCS)  :  03-0A-015,  REV  0.  7/31/91 


COMMENTS: 


AUDIT  NOTES: 


RELEASE  OF  FLUID  TO  WORK  AREA 

ACTION:  (1>INVESTIGATE  POSSIBLE  DRAIN  FLOW  TO  SUMP  AND 
ADEQUACY  OF  SUMP  TO  HANDLE  FLOW. (2)  REEVALUATE 
BOTTOM  DRAIN  LINE  SIZING  TO  SUMP. 


RESPONSE:  HESTON  2/5/92  REPORT, (1)  AS  STATED,  THE  SUMP  SIZING  IS  DESIGNED  TO 
ACCOMMODATE  THE  PUMP  AND  TO  PROVIDE  A  MINIMUM  RETENTION  CAPACITY  (2)  NO  WESTON 
RESPONSE. 

2/21/92  WESTON  SAME  AS  ABOVE 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

BSSSSBKSSSSBSSSSSSaSSSBSSSSSSVraSBSil 

POSSIBLE  CONSEQUENCE 

BBBMBMnSSBBSBBSSB 

1 

CONSEQ./ 

LIKELIHOOD 

1 

1 

T00A7-1-1 

FLOW- NO 

LINE/DRAIN  PLUGGING 

HO  FLOW  TO  SUMP,  POSSIBLE 

c 

1 

»Me  HO.  229 
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BMUttSSSMSMSWSUSSSa 


^  PROCESS  PARAMETER/ 

LIME/ITEN  GUIDE  UORD 


7-2-1  FLOW-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUENCX 


COMSEO./ 

LIKELIHOOD 


SEE  NO  FLOW,  INADVERTANT  VALVE  POSSIBLE  OVERFLOW  OF  LIOUID  IN  C 
POSITIONING.  SUMP 


ACTION:  SEE  ACTION  ITEM  UNDER  NO  FLOW.  1-1. 


AUDIT  NOTES: 


H^MsssnaaanaBasnBsBBBaaBsnsBaaaBaaBaasaasasasaaBaaaaaaaaasaBBaasaaaaaaaBaBBBasBSSBsnnKaaMnnassanwtrauBi 

||  PROCESS  PARAMETER/  CONSI 

JpE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKEI 


C  7-3-1  FLOW- LESS  NOT  APPLICABLE 

RENTS:  ACTION: 


)IT  NOTES: 


■  PROCESS  PARAIKTER/ 

RhE/ITEM  guide  UORD 


^p47-4 
COMMENTS: 

|dit, 

^l^asssi 


7-4-1  FLOW- AS  UELL  AS 


IT  NOTES: 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


47-S-1  FLOW-REVERSE 


CWEN 
IT  N 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


NOT  APPLICABLE 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


NOT  APPLICABLE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


MCC  NO.  230 
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IIIK/ITEN 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0047-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

OOMCNTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0047-7-1 

PRESSURE -NO 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

ssBsssnssnsMsi 

CONSEQ./ 

LIKELIHOOD 

T0047-8-1 

PRESSURE-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

700A7-9-1 

PRESSURE -LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

ts» 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

70047-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


|M0E  ho.  231 
OS/13/92 


|[moe  I 
OS/13. 

I 

r 

||00«7- 

CNNEI 
IT  I 

r” 

T0(K7- 

1^' 

AUDIT  I 

^^aani 
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taaasnansussusnBsuamasuuuasssBsmsransussBSxnasssucszKCsmnMSBBssnuuuzxsunsssBSBCcmsBasmsussusna 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


'  PROCESS  PARAMETER/ 

LIHE/ITEN  CUIDE  WORD 

l0047-11>1  TEMPERATURE -LESS 


NOTES: 


Eaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaxsaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


ACTION: 


PROCESS  PARAMETER/ 
IlNE/ITEM  GUIDE  WORD 


T0(K7-12-1  COMPOSITION-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES: 


Eaaaaaaaaaaaaaaaaaaaaaaaaaaaaxaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


I.. 


Jp047- 

VCOMME 

jj^JDIT 

•sasBs 

1 

LINE/I 

Ip;; 

COMMEI 

^j^Maaai 

|UNE/r 

k;;: 

KOMMEI 
^IT  I 


7-13-1  COMPOSITION-LESS 


IT  NOTES: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasssss 

I  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

|^M7-14-1  COMPOSITION- AS  WELL  AS 

COMMENTS: 

ILdiT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaxxaaaaxaxaaaaaaaaaaaaaaaaxaaaaaaaxaaaaaBaBaaaaaxaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 

E/item  guide  word 

7-15-1  COMPOSITION-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


imifif  NO.  233 
05/13/92 

I 

IPUDIT  NOTES: 
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IINE/ITEM 

|o(KS-1-2 


1 

I 

I 


COMMENTS: 


IT  NOTES: 


PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEM^NCE 

CONSEQ./ 

LIKELIHOOD 

FLOW-NO 

LINE  RUPTURE 

BRINE  SPILLAGE  TO  GROUW),  BRINE 
STORAGE  TANK  EMPTIES,  DRAINS  TO 
SUMPS. 

C 

ACTION:  SEE  RECOMMENDATION  UNDER  SUMPS  FOR  SUMP  SIZINC 
CONCERNS. 

RESPONSE:  WESTON  11/5/91  REPORT,  SUMP  SIZING  IS  IRRELEVENT  TO  AN  AIR  DIAPHARCM 
PUMP.  THE  SUMP  PROVIDES  SUCTION  FOR  THE  PUMP  ONLY,  NOT  CONTAINMENT. 

HAZOP  TEAM:  WESTON  RESPONSE  HAS  NOT  ADEQUATELY  ADDRESSED  ACTION  ITEM,  ITEM 
REFERS  TO  A  LINE  RUPTURE  FROM  THE  TANK  TO  PUMP  AND  WHETHER  THE  SUMP  IS  SIZED 
ADEQUATELY  FOR  SPILLAGE  OF  BRINE  FROM  THIS  LINE  RUPTURE. 

2/21/92  WESTON  SAME  AS  ABOVE  11/5/91 


||lNE/ITEM 


laasssassasssaassasssssssssasxsasssszsssvsssssssssmsssssci 

PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES 


iBSBBBXBBBBBBBBBBBBBBSBBBBBBSBBI 

POSSIBLE  CONSEQUENCE 


T004a>2-1  FLOW-MORE 


^Lmmei 


INADVERTANT  VALVE  POSITIONING, 
OPEN  WHEN  NOT  INTENDED 


NTS:  HAZOP  TEAM  DOES  NOT  HAVE  ADEQUATE  LOADING  PROCEDURES  TO 
EVALUATE  WHETHER  MORE  FLOW  DEVIATION  CAN  OCCUR. 


ACTION: 


FLOW  WHEN  TANK  CAR  NOT  IN 
POSITION 


COMMENT;  HAZOP  TEAM  DOES  NOT  HAVE  ADEQUATE  LOADING  PROCEDURES  TO  EVALUATE 
WHETHER  MORE  FLOW  DEVIATION  CAN  OCCUR. 

RESPONSE:  WESTON  2/5/92  REPORT,  SKETCHES  REVISING  THE  P&IDs  ACCOMPANY  THE 
2/5/92  REPORT. 

HAZOP  TEAM:  SKETCHES  ARE  NOT  ADEQUATE  TO  CONDUCT  HAZOP  ON  THE  LOADING  SYSTEM. 
HAZOP  SHOULD  BE  PERFORMED  AFTER  SKETCHES  HAVE  SEEN  INCORPORATED  INTO  FINAL 
DESIGN  FOR  THIS  PROJECT. 

2/21/92  WESTON  SAME  AS  ABOVE  2/5/92 


iSXBSBSSSX: 


PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

FLOW- LESS 

LINE  LEAK 

LEAKING  OF  BRME  INTO  SUMP. 
SEE  NO  FLOW 

ACTION: 


CONSEQ./ 

LIKELIHOOD 


C 


CONSEQ./ 

LIKELIHOOD 


C 


IT  NOTES 


PAGE  MO. 
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AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LIIK/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0048-3-2 

FLOW- LESS 

INADVERTANT  VALVE 

POSITIONING 

INEFFICIENT  LOADING  OPckATION 

A 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

CONSEO./ 

LIHE/ITEN 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0048-4-1 

FLCW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

•s«an«saaB*sns««s««aBasBacs«xs«xnxzs>Ba«>«»aszs»««»szzssxssscxsscs>Bsss>s»sBasHM«s«UK>ncmsuasBasB«mBKssBBmaMnms 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0048-5-1 

FLOW-REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SBBBBBBaaBXaBBSBSBXZZZBBBaBBZBBBBZZZZBBZBBZSZZSZZZZZZZZZZZZZZBZZZZZBBZZBZZBZBSBBBBaBBBBBBBBaBZBBBSBBaBBBaBBSBBBBBBBBBBBBBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0048-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

^SSBBSBBSBBSaBSaBBaBaaZZaBBXZaZZZBBBSBZBBZZBBXZ^ZBZSZ^azZXZZSZBSZZB^ZBB^BBBBBZBBBBBBBBBBBBBSBBZB^aBBSBBSBBSaBBSBBBSBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

1 

T0048-7-1 

COMMENTS: 

AUDIT  NOTES: 

PRESSURE -NO 

SEE  NO  Flow 

ACTION: 

1 

1 

PAGE  NO.  23S 
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snssumssaanasassaaBSBsnssxsKsuEsnnuaasassszznzuazKaxzsnxsBSKzzcsBsmsBUESssuKsusBunsnsnBusmsBUUBSBS 


PROCESS  PARANETER/ 
NE/ITEN  GUIDE  WORD 


8-1  PRESSURE-NORE 
NTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICBLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


CNNEI 
IT  I 

jt*aaaa 

I 


ACTION: 


PROCESS  PARANETER/ 
NE/ITEN  GUIDE  WORD 


T00A8-9-1  PRESSURE -LESS 
foNN  ENTS: 


POSSIBLE  CAUSES 
SEE  LESS  FLOW 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


r 

M 

i 


IT  NOTES: 


B*3SSSS8BS9BSSSSSS8SSSXXS8SSCS8Sa:sSZSSSSSSSSSSS8SSSSX8«SSS3eSS8SSXC»«B«SCS«SBSX8««SB«SBS«»SSSI 


88BSBSB8BBBBBS8BB888B 


PROCESS  PARANETER/ 
INE/ITEN  GUIDE  WORD 


t! 

^ONHEI 

I 

I 


POSSIBLE  CAUSES 

-10-1  TENPERATURE-NORE 

NTS:  SEE  ACTION  AND  COHNENTS  FOR  ALL  HOT  LINES 
IT  NOTES: 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION; 


waaaaaazaBBZBBaBaBBBzazaaszzBzzzxazzsBBzzzz 


saazzBzzBzzzBzzsszsazzBzzZBXzzzBZEBzzzzEEZzzaaazzzzaaaaazBaaaazBBaaaaBBazBZa 


PROCESS  PARANETER/ 
GUIDE  WORD 


IINE/ITEN 
1^8-11-1  TEHPERATURE-LESS 


POSSIBLE  CAUSES 
FREEZING  IN  LINE 


POSSIBLE  CONSEQUENCE 
NO  FLOW  IN  LINE 


CONSEQ./ 

LIKELIHOOD 


r 


NTS:  UNLIKELY  TO  OCCUR  AS  FLOW  RECIRCULATES,  BRINE  IS 
EXPECTED  TO  BE  WARN/HOT;  HOWEVER,  THERE  IS  NO  HEAT 
TRACING  ON  THE  LINE. 


ACTION: 


IT  NOTES 


MCE  NO.  236 
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PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0048*12*1  COMPOSITION-MORE 


FAILURE  OF  TANK  TK-201/202 
MIXER  RESULTING  IN  BUILDUP  OF 
SOLIDS  ON  BOTTOM  OF  TANK. 


EXCESSIVE  SOLIDS  IN  TANK, 
INEFFICIENT  BRINE  REMOVAL, 
POSSIBLE  LINE  BLOCKAGE, 
EXCESSIVE  PUMP  WEAR 


COMMENTS:  (DHOW  DOES  OPERATOR  DETECT  MIXER  OPERATION?(2)  ACTION: 

DETECTION  OF  MORE  SOLIDS  IN  LINE  IS  UNCLEAR. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT;  (D  FEEDBACK  IS  TRANSMITTED  TO  THE  CONTROL 

ROOM.  IF  THE  MIXER  STOPS  AN  ALARM  IS  SOUNDED  IN  THE  CONTROL  ROOM. (2)  EXCESSIVE 
SOLIDS  IF  PRESENT  WILL  BE  REMOVED  MANUALLY.  RECIRCULATION  OF  THE  STORAGE  TANK 
CONTENTS  IS  PROVIDED  TO  KEEP  SOLIDS  IN  SUSPENSION. 

2/21/92  WESTON  SAME  AS  ABOVE  11/5/91 


aaaBaaaaaasBBsaasaaaasai 


PROCESS  PARAMETER/ 
IINE/ITEM  GUIDE  WORD 


:SBSSaaBS=S=SSSSS8a3BSSSsaSBSSSSBBaBSaaaBaaaSBaSBBBBBBBBaBBBBBBBBBaBBaSBSBBBBSBaB 

CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0(K8-13-1  COMPOSITION-LESS 


NOT  APPLICABLE 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


BasSCSSSSSSBSBSaBasSSBXBSSBXSBBXXassasasSaBaaasaXBBBCBaSSESaBBaEBaBBBBBSSBBBBSaBBBBBBBBBSBBaBSaBSBBB 


LINE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


T0048-H-1  COMPOSITION-AS  WELL  AS 
COMMENTS: 

AUDIT  NOTES: 

aBBBBBBXBSaBSSBBXXXBBSBBBBXBBBXBaxxBSXX 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


BSSCSSSSSSSSSSSSSSSSSSSSKBBSSSBCBSSBSnBBBBmsaBBSSBBSSSSSCSSSSSMnSnUSSUSS 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0048-15-1 

COMPOSITION-OTHER  THAN 

NOT  APPLICABLE 

COMKNTS: 

ACTION: 

AUDIT  NOTES 
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AUDIT  TRAIL  SUMMARY  REPORT 
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HAZOP  STUDY  IDENTIFIER  :  BRINE  DISPOSAL 
LINE  OR  EQUIPMENT  DESIGNATION  :  T0049 

LINE  DESCRIPTION  :  DISCHARGE  OF  PUMPS  P-206A/B  TO  LOADING  OF  TRUCK/TANK  CARS 
LINE/EQUIPMENT  CONSIDERED  :  P-206A/B  PUMPS,  3“-BR-503A/B-P-IC,  4"-BR-503A/B-P-IC,  4“-BR*503A/B-P-H, 

4"-BR-401-P-H,  4«-8R-401A-P-H,  6"-8»-401-E-K,  8“-BR-401A-E-K,  TANK  CAR  LOADING 
ARMS  A  AND  8,  BEGINS  AT  PUMP  P-206A/B,  ENDS  AT  TANK  CAR  LOADING  ARMS  OR 
TK-201/202 

DRAWING  OESIGNATIONCS)  :  03-04-015  REV  0,  7/31/91 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


70049-1-1  FLOU-NO  PUMP  FAILURE.  LINE  BLOCKAGE,  NO  LOADING  OF  TANK  CARS/TRUCKS  B 

INADVERTANT  VALVE  CLOSURE.  LOSS  WHEN  DESIRED 
OF  INSTRUMENT  AIR 

COMMENTS:  SEE  COMMENT  FOR  LINE  T0048( FLOW-MORE)  ON  STANDARD  ACTION: 

lOADING/UNLOADING  PROCEDURES. 

AUDIT  NOTES:  HAZOP  TEAM:  REVISED  MATRIX  TASKS  FOR  INTERLOCKS,  INTERLOCK  80  HAS  BEEN  ADDED 

TO  THE  MATRIX  FOR  LOADING  ARM  FEED  A/B. 

RESPONSE:  WESTON  11/5/91  REPORT,  INTERLOCK  80  WILL  COVER  PUMP  FAILURE.  LOSS  OF 
INSTRUMENT  AIR  WILL  CAUSE  VALVES  TO  GO  TO  FAIL  SAFE  POSITION. 

2/21/92  WESTON  SAME  AS  ABOVE  11/5/91 


•nssrasssxBSBCKXBSsxsaxxsssssnznsxrxsxnsxszssnxnnxzxBssssscsxxxEzsnKsxnnuKcnvnsssnBBKnKnBKnnnnBaMnnMn 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

T0049-1-2 

FLOW- NO 

LINE  RUPTURE 

RELEASE  OF  BRINE  TO 
GROUND/FLOOR.  SEE  NO  FLOW  ON 
LINE  T0048 

C 

COMMENTS:  (Q}WHAT  IS  POSITION  OF  VALVES  ON  FAILURE?  ACTION: 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  VALVES  WILL  FAIL  CLOSED.  CONTAINMNET  IS 

ADEQUATE  TO  HANDLE  FULL  RUPTURE. 

2/21/92  WESTON  SAME  AS  ABOVE  11/5/91 


BBBBBBBBSBBBBBXBXXBBBBBBBSSBSXXBXBBXXXBXXBXXSXBXXBSXXXXXXXBXXBXXSBXBBXBXBSBSSXBXXXSXSXXBBBBBBSBBBBBBBBSB 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

70049-2-1  FLOW-MORE  SEE  MORE  FLOW  FOR  LINE  T0048 

COMMENTS:  ACTION: 


AUDIT  NOTES 
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m  PROCESS  PARAMETER/ 

LIHE/ITEN  GUIDE  WORD 


9-3-1  FLOU-LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELINOOO 


INADVERTANT  VALVE  POSITIONING,  INEFFICIENT  TANK  CAR/TRUCK 
PUMP  WEAR  LOADING 


NTS:  SY?  ^  PARALLEL  WITH  EITHER  PUMP  ABLE  TO  SERVICE  ACTION: 

EITn.  ANK  AND  TANK  CAR. 

IT  NOTES: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


“  049-3-2  FLOW-LESS 
COMMENTS: 


POSSIBLE  CAUSES 


LINE  LEAKS 


POSSIBLE  CONSEQUENCE 


SEE  NO  FLOW 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES: 


r" 


NE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


Uii 


i 


9-4-1  FLOW- AS  WELL  AS 


POSSIBLE  CAUSES 


UTILITY  WATER  VALVE 
INADVERTANTLY  OPEN 


POSSIBLE  CONSEQUENCE 


INEFFICIENT  BRINE  HANDLING  AND 
DISPOSAL,  DESIGNED  BRINE 
STORAGE  CAPACITY  MAY  BE 
EXCEEDED  DUE  TO  INTRODUCTION 
INTO  TANK  OR  REPLACEMENT  OF 
BRINE  IN  TANK  CAR/TRUCK 


CONSEQ./ 

LIKELIHOOD 


NTS:  ACTION: 

IT  NOTES:  UNABLE  TO  DTEERMINE  SEVERITY  OF  CONSEQUENCE,  UTILITY  WATER  LINE  AND  VALVE  SIZE 

NOT  SHOWN  ON  DRWGS. 

RESPONSE:  HESTON  2/5/92  REPORT,  UNLIKELY,  BECAUSE  OF  THE  NUMBER  OF  HAND  VALVES 
IN  THE  SYSTEM.  MORE  LIKELY  SCENAIRO  WOULD  FILL  UP  LINE  AND  OVERFLOW  INTO  SUMP 
AREA.  THE  UTILITY  HATER  SUPPLY  LINE  IS  SIZED  IS  4  INCHES.  THE  DISTRIBUTION 
LINE  IS  2  INCHES. 

2/21/92  WESTON  SANE  AS  ABOVE  2/5/92 
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LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0049-5-1 

FLOW-REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

NAZOP  STUDY  IDEHTIFIER  : 

LIHE  OR  EOUIPMEHT  DESIGNATIOH  :  T0049 
LIHE  DESCRIPTION  : 
LIHE/EOUIPMENT  CONSIDERED  : 
DRAWING  DESIGNATION(S)  : 


PROCESS  PARAMETER/  CONSEO./ 

LIHE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


T0049-6-1  FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

HAZOP  STUDY  IDENTIFIER  :  BRINE  DISPOSAL 
LIHE  OR  EQUIPMENT  DESIGNATION  :  T0049 

LINE  DESCRIPTION  :  DISCHARGE  OF  PUMPS  P-206A/B  TO  LOADING  OF  TRUCK/TANK  CARS 
LIHE/EOUIPMENT  CONSIDERED  ;  P-206A/B  PUMPS,  3‘'-BR-503A/B-P-K,  4"-BR-503A/B-P-K,  4"-BR-S03A/B*P-H, 

4"-BR-401-P-H,  4"-BR-401A-P-H,  6"-BR-401-E-K,  6"-BR-401A-E-r,  TANK  CAR  LOADING 
ARMS  A  AND  B.  BEGINS  AT  PUMP  P-206A/B,  ENDS  AT  TANK  CAR  LOADING  ARMS  OR 
TK-20V202 

DRAWING  DESIGNATION(S)  :  03-04-015  REV  0,  7/31/91 
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•■■■■•asasumussasaasuaraBmsssBsusascBBBnnBcznsassssaasnssuBBBnBBBMSsssaucsssKBEnmsu 


PROCESS  PARAMETER/ 

CONSEQ./ 

||NE/ITEN 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

T0049-7-1 

PRESSURE -NO 

SEE  HO  FLOW 

l^OMMENTS: 
RtBIT  NOTES: 

iLaaBaBB! 


ACTION: 


'BBBaBaBaaaaaBBBBaBBBaBBaBaaBaBaBaBBBaaaaBaBBaaaaaBBBaaaBaaaBBaaBBBaBBBBBBBBBaBaBBaaBBBBaBBaBBBBBBa 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 


^)049-l 

■COMMEI 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


P  PROCESS  PARAMETER/ 

IINE/ITEM  GUIDE  WORD 


r 

I 

LINE/ 

f*’ 

CGMMI 

#" 

i 

I^NE/ 

|Ko49 


49-8-1  PRESSURE-MORE 
MMENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOW 


ACTION: 


POSSIBLE  CAUSES 
SEE  LESS  TLOU 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


|^9-9-1  PRESSURE-LESS  SEE  LESS  TLOU 

COMMENTS:  ACTION: 

l^IT  NOTES: 

^—■—■■■■aaaaaaaaaaaaaaaaaaaaBaaaaaasraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


49-10-1  TEMPERATURE -MORE 

MMENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
SEE  LINE  T0048 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


.H^aaaaBBBi 


laaBBBBBBaBBBBBBBBBBBBBaBBaaBBaaaaaaBBBaaBBBaaaBaaBaaaaaBaaaaBBBBBaaBaBBaBBBBBBBBBBBBBBBBaaBBaaa 


PROCESS  PARAMETER/ 
E/ITEM  GUIDE  WORD 


T0049-11-1  TEMPERATURE- LESS 

jUjaMMCNTS: 

^IT  NOTES: 


POSSIBLE  CAUSES 
SEE  LINE  T0048 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PACE  MO.  242 
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AUDIT  TRAIL  SUMMARY  REPORT 
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•■nsraaaansanssausnsBMSHsusmmsBaasusaBuuxszzsscsBsasssBSBBKSBBSBBUKusmusiuraai 


LINE/ITEM 

PROCESS  PARAmTER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CQNSEQ./ 

LimiNOOD 

T0049-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

■»»»«»»«»BBBzzzazzzzzzBB=zzzzBzzaaBzzzBZBzzzzazzBzzzzzzBBBBBBaBaBaaBBaaBaaBaBaaaBBaaBaaaaaaBaBBBaaaaBaBBBaaB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0049-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

limiNOOD 

T0049-14-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

HA20P  STUDY  IDENTIFIER  : 

LINE  OR  EQUIPMENT  DESIGNATION  :  T0049 
LINE  DESCRIPTION  : 
LINE/EaUIPWNT  CONSIDERED  : 
DRAWING  DESIGNATION(S)  : 


BBBBaBBBBBBBBBBBBaaBBaBBaaBBBBBBaBBBBBBBBBBBaaBBBzaaBaBBBBBBZBBBBBBBBBBBBBBBBBBBBBaaaBBBBaaaaBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

T0049-1S-1 

COMPOSITION-OTHER  THAN 

SEE  LINE  T0048 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


05/13/92 
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NA2MO  AND  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SUNNARY  REPORT 
CA  HAZOP  VER  1.3 


NAZOP  STUDY  IDENTIFIER 
LINE  OR  EQUIPNENT  DESIGNATION 
LINE  DESCRIPTION 
LINE/EQUIPNENT  CONSIDERED 


DRAWING  DESIGNATION(S) 


BRINE  DISPOSAL 
T0049 

DISCHARGE  OF  PIMPS  P-206A/B  TO  LOADING  OF  TRUCN/TANK  CARS 
P-206A/B  PUNPS,  Sx-BR-SOSA/B-P-K.  4'‘*BR-503A/B-P-K,  Ax-BR-SOSA/B-P-H, 
Ao-BR-AOI-P-H,  A^-BR-AOIA-P-H.  A^-BR-AOI-E-K,  Bx-BR-AOIA-E-K,  TANK  CAR  LOADING 
ARNS  A  AND  B.  BEGINS  AT  UMP  P-206A/B.  ENDS  AT  TANK  CAR  LOADING  ARNS  OR 
TK-201/202 

03-04-015  REV  0.  7/31/91 


■  PROCESS  PARAHETER/  CONSEQ./ 

*IE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

^1^9-16-1  STARTUP/SHUTDUN-OTHER  THAN  NOT  APPLICABLE 

CONNENTS:  ACTION: 


UNE/ITEN 
19-17-1 


PROCESS  PARANETER/ 
GUIDE  WORD 


ENERGENCY  SD-OTHER  THAN 


tasssasssaasaanasnsnasBBncBanssusmscamssaassssmBSBsmssaasBasuanBsam 

CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


flMEI 
IT  I 


NTS: 

NOTES: 


ACTION: 


PROCESS  PARAMETER/ 
jj^NE/ITEM  GUIDE  WORD 

T0049-18-1  MAINTENANCE-OTHER  THAN 


AUDIT  NOTES: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


PMl  HO.  2U 
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HAZARD  AMO  OPERABILITY  STUDY  -  H  A  2  0  P 
AUDIT  TRAIL  SLMHARY  REPORT 
CA  HAZOP  VER  1.3 


RAZOP  STUDY  IDENTIFIER  :  BRINE  HAWLIHG 
LINE  OR  EQUIPMENT  DESIGNATION  :  UOOSO 

LINE  DESCRIPTION  :  BRINE  STORAGE  TANKS 
LINE/EQUIPNENT  CONSIDERED  :  TK-201/TK-202 

DRAWING  OESIGNATIONCS)  :  03-04-015  REV  0,  7/31/91 


nnsssussMsasmmssBnssmssssasuBvassMsBMsasMsssuBVKcasMMnsscsnnansaMxMsssasMMSssss 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELINOQO 


UOOSO-1-1  FLOW-NO  SEE  LINE  W0033  AND  W0043. 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


aSaBaSBBSaSSBSSBasaBBBBBBSaBaBBBBBSBSSBBBBBBaBBSBBBBBBBSaBSaBBSBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBSBBBBBSBSBBSSSI 

PROCESS  PARAMETER/  CONSEQ./ 

IINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


UDOSO-2-1  FLOW-MORE  TANK  RUPTURE  RELEASE  OF  HOT  BRINE  (190  F>  TO  C 

WORK  AREA,  LOSS  OF  STORAGE 
CAPACITY,  SYSTEM  SHUTDOWN. 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


aSBSBBBBBBSSBBBSBBBSSBBSBaBSBBBBSBBSSSBBZSBBSBSBBBBBBBBSSSBaBBBSSBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBBBBBBBBBBBSBBBBBBBSBBBSBBSSBBBB 


IIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0050-3-1 

FLOW- LESS 

SEE  LINE  U0048. 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSaSSBSBaBSBBBSSBBBBBBBBSBBBSBBBSBBBaBBSBBSBSBBBBaBBBBBBBSBBZSBBSBBBSSBBBBBBBBSBBBBBSBBBBBSBBBBSSaSBBBSBBBSBBSSSBBSSSBBBI 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0050-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

MGE  NO.  246 
05/13/92 


HA2AR0  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUNMARY  REPORT 
CA_HAZOP  VER  1.3 

HAZOP  TEAM:  MEETING  11/91  NOTES.  WESTON  DOES  NOT  ANTICIPATE  SHUTDOWN  IS 
NECESSARY,  BUT  INTERLOCK  IS  FOR  BACKUP  DURING  TRANSFER  OPERATIONS. 

TEAM:  INTERLOCK  VERFIED  ON  REV.  MATRIX 
2/21/92  WESTON  SAME  AS  ABOVE  11/S/91 


nnsssmssssmsnsanusvasMsasMBSsassasssssssBsasssBxsssasxssssssBSKBsasssssMsccsssBSBssssKCKssKsssvBsnsassBssBsssksssssu 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


UOOSO-9'1  PRESSURE-LESS  PUMPOUT  WITHOUT  TANK  VENT  POSSIBLE  TANK  COLLAPSE,  RELEASE  C 

OF  HOT  BRINE  TO  WORK  AREA 

COMMENTS:  (l)LOAOING  PROCEDURES  ARE  UNCLEAR. (2)  UNCLEAR  WHETHER  ACTION: 

LEVEL  IS  INDICATED  LOCALLY  AS  WELL  AS  REMOTELY. 

AUDIT  NOTES:  (3)Q.00ES  THE  OPERATOR  AT  THE  LOADING  STATION  NEED  TO  KNOW  THE 

LEVEL  AT  THE  TANKS? 

RESPONSE:  WESTON  11/5/91  REPORT,  SEE  ATTACHED  LOADING  PROCEDUES, (2)  LEVEL  IS 
INDICATED  REMOTELY  ON  THE  TANKS.  LEVEL  INDICATION  FOR  THE  BRINE  LOADING  ARM  IS 
ONLY  LOCAL. (3)NO.  INTERLOCK  80  WILL  TURN  OFF  TRANSFER  PUMPS  WHEN  LOU  LEVEL  IN 
THE  TANK  OCCURS.  THE  OPERATOR  AT  THE  LOADING  STSTION  NEEDS  TO  RECEIVE  THE  OK 
TO  LOAD  PERMISSIVE  ONLY  TO  START  THE  LOADING  PROCEDURES. 

TEAM:  INTERLOCK  80  HAS  BEEN  VERIFIED. 

2/21/92  WESTON  SAME  AS  ABOVE  11/5/91 


ibbsssssbbsbbsbbsssbbbssbbbbxsesbb: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0050-10-1 

TEMPERATURE-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

IBSBBBSSBBBSBXSBBBBSSBSSSri 


:ESSSBSBXBBaBBBaBXSSBSBSBBBSBSBBaaBBBBBBBBBBBBBBBBBBBSBBBSBr  BBBBBBBBBBBBBBBBSB 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


H0050-11-1  TEMPERATURE- LESS 

COMMENTS:  IN  THE  EVENT  THAT  BRINE  MUST  BE  STORED  FOR  A  PERIOD  OF  ACTION: 

TIME.  COOLING  CAN  OCCUR.  HOWEVER,  BRINE  MIXING  IN  THE 
TANK,  RECIRCULATION  OF  BRINE.  AND  FEED  OF  HOT  BRINE  TO 
THE  TANK  SHOULD  PRECLUDE  FREEZING. 

AUDIT  NOTES:  HAZOP  TEAM:  MEETING  11/91  NOTES,  WESTON  NEEDS  TO  REVIEW  HEAT  TRACING  OF  BRINE 

LINES. 

RESPONSE:  WESTON  11/5/91  REPORT,  AGREED,  MAY  ALSO  TRANSFER  BRINE  FROM  TANK  TO 
TANK  IF  ABSOLUTELY  NECESSARY. 

2/21/92  WESTON  SAME  AS  ABOVE  11/5/91 


I»A6E  NO.  247 
^/13/92 


innsauamBBsaunmmmumsmm 


PROCESS  PARAMETER/ 
iNE/iTEN  GUIDE  WORD 


W0050-12-1  COMPOSITION-MORE 


MSMSBBmsnSMnssnsaauaasaasssassssasmsaBsassssssssaaBSBasaBmxsssssssBVKSBssBBssssBsamsssBBBmssssBSU 


1^/13/' 

|_ 

^NE/IT 
W0050-r 
^^ONMEN 
AUDIT  NOTES: 

I 

■■■■■»« 
Sne/it 


Co-1 

MEN 

fl  N 

mmmmmmm 

I 

IINE/IT 

Upo-i 

COMHEN 

jj^lT  N 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 


-13-1  COMPOSITION-LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION; 


IT  NOTES: 


aaaaaaBaaaaBaaaaaaaaaBaaBaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaBa 


9  PROCESS  PARAMETER/ 

IINE/ITEM  GUIDE  WORD 

llpO-14-1  COMPOSITION-AS  UELL  AS 

COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


aaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaBaaaaaaaaaaaBaaBaaaaaaaaaxaaaaaaaaaaaaxaaaBaaaaaaaaBaasBaaaaaaaaaaaaaaaaaBBaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 

1)50-15-1  COMPOSITION-OTHER  THAN 


COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FAILURE  OF  BRINE  TANK  MIXER  SOLIDS  ACCUMULATION  IN 
M-204/M-Z05  DISCHARGE  WITH  POSSIBLE 

PLUGGING  OF  LINE 


ACTION:  EVALUATE  NEED  FOR  MIXER  MOTOR  TRIP  INDICATION. 


}ir  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  AN  OPERATION  SENSOR  AND  LOSS  OF  OPERATION 

ALARM  IS  PROVIDED  IN  THE  CONTROL  ROOM. 

2/21/92  WESTON  SAME  AS  ABOVE 


PAGE  MO.  248 

05/13/92  MATAItO  AND  OPERABILITY  STUDY  •  H  A  2  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0050-16-1 

ST ARTUP/SHUTDWN -OTHER  THAN 

BOTH  TANKS  FULL  OF  BRINE  ON 

STARTUP 

UNABLE  TO  STORE  PRODUCED  BRINE 

B 

COMMENTS:  iNAOEQUATE  INFORMATION  TO  EVALUATE  CONSEQUENCE  ACTION:  RECOMMEND  EVALUATION  OF  NEED  FOR  INTERLOCK  OR 

OPERATING  PROCEDURES  TO  CHECK  LEVEL  ON  BOTH  TANKS 
ON  STARTUP/SHUTDOUN  WHEN  BOTH  TANKS  ARE  FULL. 

AUDIT  NOTES:  RESPONSE:  UETON  1';5/91  REPORT.  AGREED,  IF  BOTH  TANKS  ARE  FULL.  THE  SQl  SYSTEM 

CAN  NOT  BE  OPERATED.  BRINE  STORAGE  CAPACI'iY  MUST  BE  AVAILABLE  IN  ORDER  TO 
OPERATE  THE  SYSTEM.  THIS  UUL  BE  ESTABLISHED  AS  A  ROUTINE  OPERATIONAL 
PROCEDURE. 

2/21/92  WESTON.  SAME  AS  ABOVE 


BSSBSaBBBBBSBBBBKSSBBSSBSBSBBSZXSSXXSBSKESSBBBZZSSSEESBZXBEESXZZKSXBSBZSESSEEZrz 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0050-17-1  EMERGENCY  SO'OTHER  THAN  EMERGENCY  BLOWDOWN  TO  TANKS  INADEQUATE  BRINE  CAPACITY  B 

DURING  EMERGENCY  SHUTDOWN 

COMMENTS:  ACTION:  EVALUATE  NEED  TO  MAINTAIN  RESERVE  CAPACITY  IN 

TANK  FOR  EMERGENCY  SHUTDOWN. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  NOT  REQUIRED.  IF  RESERVE  CAPACITY  IS 

REQUIRED, A  BRINE  TANK  MUST  BE  PUMPED.  IF  A  RUPTURE  HAS  OCCURED  THE  BRINE  WILL 
BE  PUMPED  BY  THE  SUMP  TO  THE  WASTEWATER  TANK. 

2/21/92  WESTON  SAME  AS  ABOVE 


BBBaBaaBBaBBaBBBBBBBBBXBBBBBBaBaaaxaBBBBBBaBaaBaaaBBxaXBBzxxxxBaBBXBBaaBaxBBaaaaaaaaaBaaEBBBBBBaBBaaaBaBaBaaaaBBaBaaaBBaBaaBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

UOOSO-18-1 

MAINTENANCE-OTHER  THAN 

SEE  COMPOSITION  FOR  LOSS  OF 
MIXER 

EXCESSIVE  SOLIDS  ACCUMULATION 
REQUIRING  TANK  SHUTIN  AND 
CLEANOUT. 

B 

COMMENTS: 


ACTION: 


AUDIT  NOTES 


FACE  NO.  249 
J»/13/92 


I 

FACE  I 
j^/13, 

|L.„ 

Ane/1 

TW050- 

H^QMNEI 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
pE/lTEM  GUIDE  WORD 

0050- 19*1  LEVEL -NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


AUDIT  NOTES: 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


-20-1  LEVEL-MORE 


^050 

ftoMMI 

||||IDIT 

mass: 

^INE/ 

1^050 

COMMI 

|dit 


:amwnKnsanssssMsmmmssnszxs=xKS«zzSBssss3z 


■  SSSSsasXBBBXXBBSSBBaSBSSBSBBBXBBBBSXBBBSaMSaSSaaSSSKBBSSBXXXX 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SEE  MORE  PRESSURE 


ACTION: 


IT  NOTES: 


aBaBBBBBBBBBBBBBBBBBBBBBSBBBZBBBBBBBB 


I  PROCESS  PARAMETER/ 

[INE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


BBBSBBSBSSBBBSBSSBBBBBBBBBBBBB 


POSSIBLE  CONSEQUENCE 


BBBBBBBBBBBSBBB 

CONSEO./ 

LIKELIHOOD 


050-21-1  LEVEL-LESS 


COMMENTS: 


SEE  MORE  FLOW,  LESS  PRESSURE 


ACTION: 


IT  NOTES: 


HAZOP  STUDY  IDENTIFIER  :  SOX  CAUSTIC  INJECTION 
LINE  3R  EQUIPMENT  DESIGNATION  :  WOOSI 

LINE  DESCRIPTION  :  CAUSTIC  DELIVERY 

LINE/EQUIPMENT  CONSIDERED  ;  4''-XC-004-E-R,  3"-XC-004-E-R  BEGINS  AT  CAUSTIC  DELIVERY  POINT,  TERMINUS  AT 

TK-204,  CAUSTIC  STORAGE  TANK 
DRAWING  DESIGN  .lONCS)  :  03-04-009  REV  0,  7/31/91 


l^NE/I 
WOOSI - 

j|||oMME 


iSBBBBSBBSBBSBBBBBBBBBBSBBBBBBBBBBBBBBBBBBSXSBBBBBBSSBBBSSXBBBBBBBSSBBBSSBBBSSSBB 


.  PROCESS  PARAMETER/ 

Ine/item  guide  word 


WOOS1-1-1  FLOW-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LINE  RUPTURE,  LINE  PLUGEDGE  RELEASE  OF  CAUSTIC  TO  WORK  AREA  C 


NTS:  CAUSTIC  DELIVERY  AND  UNLOADING  PROCEDURES  ARE  ACTION: 

UNAVAILABLE.  ASSUME  THAT  UNLOADING  OPERATOR  OBSERVES 
RUPTURE  AND  INITIATES  EMERGENCY  PROCEDURES. 


PAGE  NO.  250 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


AUDIT  NOTES: 


MumsssaBsasnsussssBssmumcssmxsssHSSssansssssBSKssssBKsaaBmsasssKssssssassBsssssssBsnsnssssussKSBsnsMasMMaBSWJWM 


LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0051-2-1 

FLOW-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEN 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0051-3-1 

FLOW- LESS 

LOSS  OF  HEAT  TRACING 

SOLIDIFICATION  OF  CAUSTIC, 
PARTIAL  BLOCKAGE  OF  LINE, 
INEFFICIENT  DELIVERY 

A 

COMMENTS; 

ACTION; 

AUDIT  NOTES: 

sssssassssssvsssscsssxBsssssussssi 

tMBMBUaSBBBSSraM 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0051-4-1 

FLOW-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

nBBBBBBBBBBSBBBBBBBSBBBBBaBSBBBBBBBSXSBBBBBSEBBBSXSSBXXSXBXBBSSBBBBBBBBXBSESBSBBBBBBBBBBBBBSBBBBBBBBBSBBBBBBSBBBBBBSBBBBSBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

H0051-5-1 

FLOW-REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


VAGE  HO.  251 
05/13/92 


^  PROCESS  PARAMETER/ 

LtHE/TTEN  fiUtOE  WORD 


151-6-1  FLOU-OTHER  THAN 


WAGE  I 
05/13, 

I 

LtNE/r 

ll^ONNEI 
|||DIT  I 

n^n.. 

^ME/r 

Bosi- 

CmEi 
IT  I 


HAZARD  AND  OPERABILITT  STUDY  -  N  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  NAZOP  VER  1.3 


iaMssuBSSssassssusBSsasssssssBSSBHaBasmsBsassvssssxssssBssBssamBsvKssBMcxBvssKssssssssasssnnssssasrassKSSMSsssu 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


IMPROPER  DELIVERED  MATERIAL  CONTAMINATION  OF  TANK  TK-204  B 

UITH  IMPROPER  MATERIAL 


ACTION:  UNLOADING  PROCEDURES  SHOULD  INCLUDE  A  PROVISION 
FOR  VERIFYING  CONTENTS  OF  DELIVERY 


IT  NOTES:  RESPONSE:  UESTON  11/5/91  REPORT.  THE  BILL  OF  LADEING  WILL  BE  CHECKED. 

2/21/92  UESTON,  SAME  AS  ABOVE 


‘rassasasssssssssssssSBSssassavssscsaxssssssssssssssssassassssssssasssrssssssxssxsBssxsssKsssssssBxssssssssKSSssssBMsssssus 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 

1051-7-1  PRESSURE-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


PUMP  FAILURE  ON  DELIVERY  TRUCK  INEFFICIENT  PUMPING 


ACTION: 


BBBaaBBBaBBBBBBSBaBSBBBaBBBBSBBBBBSBSBBSSBBSSBSSBSBSSBSSCBSSBBSBSBBBBSBBBSBBBSBSSBSBSSSBBBBSSBSBBBBBBBBBBBBBBBBBBSBBBBBBSB 


■PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 

U0051-8-1  PRESSURE-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


AUDIT  NOTES: 


||oNMEI 
AUDIT  I 

I 

MMSS; 

1ne/i 


ACTION: 


MMSmrSSasXXXSXXXSSXXXXSBXXXXXXXXXXCXXXXXSXXXXSXXXXXXXXXXCXXXXXXXXXXXXXXXXXSSBKXXXXXKXXXXXXXXXXXi 


XXXSXXXXXXXSSSXBSMXBSBBSSBS 


[PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


C1-' 
REI 

t"' 


-9-1  PRESSURE-LESS 


LINE  LEAK 


RELEASE  OF  CAUSTIC  TO  WORK  AREA  C 


ACTION: 


IT  NOTES: 


MCE  NO.  252 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 

AUDIT  TRAIL  SUHMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0051-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSBBSBBXBSSBSBBBSXXaXBBBBSaBSBBaBaaBXXBSBBBBBSBBBXBBaaXXaXBaa 


aaBasaaaaB 


PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U005M1-1  TEMPERATURE -LESS  LOSS  OF  HEAT  TRACING  RESTRICTION  OF  LOADING  LINE  DUE  B 

TO  SOLIDIFICATION,  INABILITY  TO 
OFFLOAD  TANK  TRUCK. 

COMMENTS:  IS  CAUSTIC  LEFT  IN  LINE  AFTER  LOADING  OPERATION?  ACTION:  EVALUATE  DETECTION  OF  LOSS  OF  HEAT  TRACING. 

AUDIT  NOTES;  Q.  IS  CAUSTIC  LEFT  IN  LINE  AFTER  LOADING  OPS? 

RESPONSE:  WESTON  11/5/91  REPORT,  NO  HEAT  TRACING  MONITORING  SYSTEM  EXISTS. 

PORTABLE  HEATERS  CAN  BE  UTLIZIED  AS  RQUIRED  UNTIL  THE  CONDITION  IS  REPAIRED. 

TEAM:  ARE  HEATERS  AVAILABLE  ON-SITE  OR  MADE  AVAILABLE  AS  NEEDED. 

2/21/92  WESTON,  SAME  AS  ABOVE 


BBaBBaassBBBasaaxaBBaBaaaaaaasBaaBBaBBBBaBBaaBxasaBaBBBBaaBBBBBBBBBaaBaBBaBaBaBSBBSBBBaaBBBBBBaBBsaaaaasaaassaBaaBsaaaBaBBaaB 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0051-12-1  COMPOSITION-MORE  NOT  APPLICABLE 

COMMENTS;  ACTION; 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

H0051-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


^GE  W 

mm/iTi 

wosi-i 

j^OMMEN 


iGE  NO.  253 
/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 

E/iten  guide  word 

1-U-1  OMPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


AUDIT  NOTES: 


W0051- 

loMME 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 


15-1  COMPOSITION-OTHER  THAN 


POSSIBLE  CAUSES 


SEE  OTHER  THAN  FLOW 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


■acsssszsssszcsasxssaacsnccxzMcsnnssKccsassscssusssssssssnaBBBsanasssa 


R  PROCESS  PARAMETER/ 

HE/ITEM  GUIDE  WORD 


||051*16-1  ST ARTUP/SHUTDUN -OTHER  THAN 

COMMENTS: 

B>IT  NOTES: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


r 

UNE/I 
Bo51- 
^OMMEI 
IniT  I 


EBBaSBBSBXXBSSaB«aaaaXBXSBBXXB3SSSBXXBaxSS«XXBaaS=aSS==«S3=S5S3SSaSSSXBSSBSBeSSSSSBSXB 


PROCESS  PARAMETER/ 

EE/ITEM  guide  WORD  POSSIBLE  CAUSES 

51-17-1  EMERGENCY  SD-OTHER  THAN  NOT  APPLICABLE 


NOTES: 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


U0051-18-1  MAINTENANCE-OTHER  THAN 


COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


FAILURE  OF  NEAT  TRACING/  POSSIBLE  FAILURE  AND  RELEASE  OF  C 

FAILURE  OF  LINE  AT  FLEX/FIXED  CAUSTIC 

JUNCTURE 

ACTION:  RECOMMEND  INVESTIGATION  OF  FLEX/FIXED  JUNCTURE  ON 
LINE. 


MCE  NO.  254 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


AUDIT  NOTES:  RESPONSE:  WESTON  2/5/92  REPORT,  THE  JUNCTURE  WILL  BE  INSPECTED  REGULARLY. 

2/21/92  WESTON,  SAME  AS  ABOVE 


HAZOP  STUDY  IDENTIFIER  :  CAUSTIC  DELIVERY  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  H0052 

LINE  DESCRIPTION  :  CAUSTIC  STORAGE  TANK 
LINE/EOUIPMENT  CONSIDERED  :  CAUSTIC  TANK  TK-204 
DRAWING  DESIGNATION(S)  :  03-04-009  REV  0,  7/31/91 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

U0052-1-1  FLOW-NO  NOT  APPLICABLE 

COMMENTS;  ACTION: 

AUDIT  NOTES: 


aBaBBSBSBBBBBBBBBBBBBBBSBBBBBSBBSBBBBSBSBBBBSBBSBBXaBBaBSBBSaBBXBSSaaaaasaSSBI 


PROCESS  PARAMETER/  CONSEQ./ 

LIHE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0052-2-1  FLOW-MORE  SEE  MORE  LEVEL 


COMMENTS:  ACTION; 

AUDIT  NOTES: 


LIHE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

H0(»2*3-1 

FLOW- LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


HAZARD  AM)  OKRABILITV  STUDY  -  N  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
U.HAZOP  VER  1.3 


HE/ ITEM 
2-4-1 


tSBSMmUMMSSmUSI 

PROCESS  PARAMETER/ 
GUIDE  WORD 


FLOU-AS  WELL  AS 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


AUDIT  NOTES: 


ACTION: 


wmsasasai 


■aaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


■PROCESS  PARAMETER/ 
HE/ITEM  GUIDE  WORD 


CONSEO./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


HOOSZ-5-1  FLOW-REVERSE 


NOT  APPLICABLE 


ACTION: 


^IT  NOTES: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 


f  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEO./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


r 

COM 

i 

^jaaai 


52-6-1  FLOW-OTHER  THAN 
COMMENTS: 

)IT  NOTES: 


iaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
LINE/ITEM  GUIDE  WORD 


2-7-1  PRESSURE -NO 


NOT  APPLICABLE 


ACTION: 


CONSEQ./ 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


NOT  APPLICABLE 


fWENTS: 

IT  NOTES: 


ACTION: 


/ITEM 


U0052-8-1 


aaaaaaaaaaaaasaaaaaaaaaaaasBaaaaaaaaaaaaaaaaaBBaaBaaasaaaaaaaasaaBaaaaaxaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/  .  CONSEQ./ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


PRESSURE -MORE  HOT  APPLICABLE 


NTS:  OVERFLOW  AND  VENT  ON  TANK 


ACTION: 


AUDIT  NOTES 


»A6C  MO.  256 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA_HA20P  VER  1.3 


PROCESS  PARAMETER/  CONSEO./ 

LIHE/ITEN  CUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

M052*9-1  PRESSURE -LESS  NOT  APPLICABLE 

COMMENTS:  SEE  MORE  PRESSURE  ACTION: 

RtJDIT  NOTES: 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

IJ0052-10-1  TEMPERATURE -MORE  RUNAWAY  HEATER  OVERHEATING  OF  CAUSTIC  A 

COMMENTS:  NOW  SELF-REGULATING  IS  THE  HEATER?  NO  HIGH  TEMPERATURE  ACTION: 

ALARM 

AUDIT  NOTES: 


BBaaBBBBaaBaBBaBBBaaBaaB8Ba8BaaaaaaaBaBaaaaaBa--aBBaaBBSSBaBaaBaaBaaaaaaaaaaBBBBaaaaaaaaBBaBaBaaaBaaaBaaaBaaa 


LIHE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0052-11-1 

TEMPERATURE -LESS 

LOSS  OF  HEATER 

POTENTIAL  SOLIDIFICATION  OF 
CAUSTIC,  LOSS  OF  CAUSTIC  TO 
SYSTEM,  SYSTEM  SHUTDOWN. 

B 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

H0052-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COWENTS: 

ACTION: 

AUDIT  NOTES 


m  NO.  2S7 
/13/92 


HAZARD  AM)  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  NAZOP  VER  1.5 


PROCESS  PARAMETER/ 
IIHE/ITEM  GUIDE  WORD 


2-13-1  COMPOSITION-LESS 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


OOMNEHTS: 


ACTION: 


IT  NOTES: 


i  m 


PROCESS  PARAMETER/ 
ITEM  GUIDE  WORD 


14-1  COMPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


IT  NOTES: 


M  PROCESS  PARAMETER/ 

/ITEM  GUIDE  WORD 


H0052-15-1  COMPOSITION-OTHER  THAN 


POSSIBLE  CAUSES 


SEE  ITEM  16-1  ON  LINE  W0051  FOR 
COMPOSITION. 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


'COMFCNTS: 


ACTION: 


IT  NOTES: 


BaaaaaaaaxaBaaBaaaBaBaaaxBBaaBBaxxBBBaBBBBaaxxaBBsaxxaBaBBaBaaaBaxaaBBBBaaBaaaaBaBaaBaaaBBBaaaaaaaaBaaaaaBaaaa 


V  PROCESS  PARAMETER/ 

LIHE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


I!! 


2-16-1  STARTUP/SHUTDUN-OTHER  THAN  NOT  APPLICABLE 


ACTION: 


IT  NOTES 


PAGE  HO.  258 

05/13/92  HA2AM>  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


BBaasaSSaSMmSMnKnBMBnSSSSSSMSSBSSSSSSBSBasasXBSSSVSSSSSXSSSBsaSBSBVBBSKSSSVSSSSSSKUSaUSSSBSKBSSmSS 


BBBBBBBBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LiaLIHOOO 

W0052-17-1 

EMERGENCY  SD-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaaaBBBBBaBaaaBaaaaaaaaaaBaBaaaBaaaaaaaaaaaBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0052-18-1 

MAINTENANCE -OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSBaBBsaBsaBBasBBSSBBSBBaBsaBaaaaaaaBaaaaBBaBasBBaaBaaBSBsaaaBBaaBBSBBassBaBBaaBBBSBBBSBBBBSBBBBBSBBBBBBBBSBBBSssssBBBSBas 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0052-19-1 

LEVEL-NO 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BSSBBSBBSBBSSBBBBBSzaxsaaaBassBsssaBaaBaaxasasasa: 


:xSBSZZSaxazSBaxa*azaxzasSZaaBZzaaaaBZZaSBEBBXS8aBSBBBBBBBSBBBBBBBBBBBBSBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0052-20-1 

LEVEL-MORE 

FAILURE  OF  LEVEL  INDICATOR 
LSH-204  INTERLOCKED  WITH  PUMP 
P-211A/B 

OVERFLOW  TO  TANK  TK-402. 
CAUSTIC  SUMP 

A 

COMMENTS: 


ACTION: 


AUDIT  NOTES 


NOVEMBER  5.  1992  HAZOP  REVIEW  SHELL  OIL  COMMENTS: 

PAID  DOES  NOT  SNOW  LDN.. REVISE  PAID  TO  SNOW  LOH  IF  APPLICABLE 


PMt  HO.  259 
■5/13/92 


liA2AiU>  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


(•■■■■■■■■■■■•■■■■■■■■■■■■■■■■■■■■•■■SSSSSVBBVSSSSXSSSmsBSCSSSSKBBBSmMSKSSSSSBSMSSSSSSSBSsaSSSaSSSSSSSSSSUM 


I  PROCESS  PARAMETER/ 

HE/ITEM  CUIDE  UORO 

U0052-21-1  LEVEL-LESS 

I 

CONCHTS: 

IdIT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUENCE 


CONSEO./ 

LIKELIHOOD 


FAILURE  OF  LEVEL  INDICATOR  LOSS  OF  CAUSTIC  TO  SYSTEM.  PUMP 
LSL-204  INTERLOCKED  WITH  PUMP  CAVITATION,  POTENTIAL  SHUTDOUN 
P-211A/B.  OF  SYSTEM 


ACTION: 


HAZOP  STUDY  IDENTIFIER  :  CAUSTIC  DELIVERY  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  U00S3 

LINE  DESCRIPTION  :  SUCTION  SIDE  OF  P-211A/B.  DISCHARGE  FROM  TANK  TK-204 
LINE/EOUIPMENT  CONSIDERED  :  2"-XC-006-E-R,  2“-XC-007-E-R.  BEGINS  AT  TK-204,  TERMINUS  AT  PUMPS  P-211A/B. 
DRAWING  OESIGNATIONCS)  :  03-04-009  REV  0.  7/31/91 


JP«BSBBa 


■■■■■■■■■■■■■•■■■BSSBSBBBBaBBBBBBBBBBBBBBBBBaBSBBBBBBSBBSBSBBBBSBBBBSBBBSBBBSSBBBBBBBBBBSBBBBBBSBBBBBBBBSBBBBBBBB 


NE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES  POSSIBLE  CONSEOUENCE 

CONSEQ./ 

LIKELIHOOD 

053-1-1 

FLOW-NO 

INAOVERTANT  VALVE  CLOSURE.  PUMP  LOSS  OF  CAUSTIC  FEED  TO  PUMPS 

B 

FAILURE  P-211A/B,  LINE  PLUGGING  211A/B,  EVENTUAL  SYSTEM 

SHUTDOWN 


COMFENTS: 
IdIT  NOTES: 


HjoiT  N 

m^BBSaB 


ACTION: 


bbbbbbbbbbbbsssbbbbsbsbbbbsbbssbbbbbbbbbbbbbbbbbbbsbbbsbssbsbbbbbbbbbbbbbbbbbbbbbbbbbbsbbbbbbsbbsbssbbbbsbbbs 


UNE/ITEN  GUIDE  1 
1^53-1-2  FLOW-NO 

fRMENTS: 

IT  NOTES:  RESI 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKEI 

LINE  RUPTURE  RELEASE  OF  CAUSTIC  TO  WORK  AREA  C 

ACTION:  EVALUATE  DETECTION  FOR  LINE  RUPTURE. 


CONSEQ./ 

LIKELIHOOD 


RESPONSE:  HESTON  11/5/91'  REPORT,  ROUTINE  LINE  AND  TANK  INSPECTIONS  ARE 
PERFORMED  DAILY  BY  THE  FIELD  TECH. 

2/21/92  HESTON,  SAME  AS  ABOVE 
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AUDIT  TRAIL  SUMMARY  REPORT 
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asnaSSWSSUMSSSSBSaSraUSBVSSSSSBSSSHSBSBSSSBSSSSXSBSSVVSSSSaSCUKSSaSXKttSKXKSSSXCSBSSSUBSSBMSSSSBSSSSSSSSSSKSSMSmKSUS 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

......... 

H00S3-2-1  FLOW-MORE 
COMMENTS: 

AUDIT  NOTES: 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


NOT  APPLICABLE 


ACTION: 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOtt 


W0053-3-1  FLOW-LESS  PARTIAL  LINE  PLUGGING.  LOW  FLOW  TO  CAUSTIC  DILUTION  A 

INADVERTANT  VALVE  POSITIONING.  TANK 
PUMP  WEAR 


COMMENTS:  ACTION: 

AUDIT  NOTES: 


■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 

PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

W0053-4-1  FLOW-AS  WELL  AS  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0053-5-1  FLOW-REVERSE  NOT  APPLICABLE 

COMMENTS:  ACTION: 


AUDIT  NOTES 


PAGE  HO.  261 
lB/IS/92 


HAZARD  AHO  OPERASILITr  STUDT  -  N  A  Z  0  R 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
HE/ITEN  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOUEHCE 


COMSEQ./ 

LIKELIHOOD 


U00S3-6-1  FLOU-OTHER  THAH 


HOT  APPLICABLE 


f^OMNEI 

^|K)1T  I 

I 

^HE/I 

fljposs- 

COMMENTS: 

iptlT 

ItHE/I 

COMMEl 
■jdit 


ACTION: 


IT  NOTES: 


PROCESS  PARAMETER/ 
HE/ ITEM  GUIDE  WORD 


3-7-1  PRESSURE-NO 


POSSIBLE  CAUSES 


POSSIBLE  consequence 


CONSEO./ 

LIKELIHOOD 


SEE  LINE  RUPTURE 


ACTION; 


IT  NOTES: 


»  PROCESS  PARAMETER/ 

ItHE/ITEM  GUIDE  UORO 


63-8-1  PRESSURE-MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaaaaaasaaaaaaaaaaaBsaaaaaaaaaaaaasaasaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


PROCESS  PARAMETER/ 
kNE/ITEM  GUIDE  UORO 


U00S3-9-1  PRESSURE-LESS 


AUDIT  NOTES: 


^l^aaaa: 

j^NE/I 
|R)053- 
^OMMEI 
AUDIT  I 

'^Kmaaa] 

1™! 

JjK)S3- 

■nMMEI 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


SEE  LESS  FLOW 


ACTION; 


taaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaagaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


[PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  UORO 


-10-1  TEMPERATURE -MORE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


NTS:  SEE  GENERAL  COMMENTS  FOR  ALL  HEAT  TRACED  LINES  ON  HEAT  ACTION: 
TRACING  CONTROL 


IT  NOTES: 


FACE  HO.  262 
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AUDIT  TRAIL  SUMMARY  REPORT 
CA^HAZOP  VER  1.3 


ISSMSmBSSSSSSSSSSSasSnSSSSSSSSSSSSSSSSSSKSSVSSavSSSSSXSSSSSSSSSSSSSSXSSKSSSSBSSSBSSSSSSSSSSMSmSSSSSKSMSSSSSSSI 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

H0053-11-1 

TEMPERATURE -LESS 

LOSS  OF  HEAT  TRACING 

POTENTIAL  LINE  BLOCKAOE,  LOSS 

A 

OF  FLOW 

COMMENTS: 

SEE  COMMENTS  UNDER  HEAT 

TRACING  FOR  ALL  HEAT  TRACED 

ACTION: 

LINES 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

CONSEO./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

H0053-12-1 

COMPOSITION-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


aaMssaaasai 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0053-13-1 

COMPOSITION-LESS  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 

snssasnBBBnssaBSsnnsnssnmannzxxxzxzcsxznzssxznzsxsssssarsnxEKxssxnssBBznxzxnHnsBBBrasmBSBBaBmBsmsnannraBU 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0053-14-1 

COMPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


MCE  NO.  263 
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AUDIT  TRAIL  SUNMARY  REPORT 
CA  HAZOP  VER  1.3 


IINE/ITEN 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 

SEE  ITEM  15-1  UNDER  LINE  WOOSI. 

ACTION: 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


53-15-1  COMPOSITION-OTHER  THAN 
ENTS: 

)IT  NOTES: 

SSSSBS3B3S33S8SSBSSS38833333SBSSX333SSS33S333333SSS3SS3SX3SSS3SS3S3SSBSSS3SBBXSSS33 


INE/ITEH 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


W0053-16-1  STARTUP/SHUTDWN-OTHER  THAN 

;nts: 

AUDIT  NOTES; 

|n88838S333333333B333383883B33SBX3X3BSBB33XBX33B333X3BXX3SBBS33XSXS3SBB3BB3B33333S8BSS3S338BBSS888888S3SSS8BSB888S8S8S8SS8S88S 


INE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


P053-17-1  EMERGENCY  SO-OTHER  THAN 


LINE  PLUGGING  ON  STARTUP  AFTER  NO  FLOW  TO  CAUSTIC  DILUTION 
EMERGENCY  SHUTDOWN  TANK 


COMMENTS:  (DHEAT  TRACING  AND  TANK  HEATER  ARE  NOT  ON  EMERGENCY 
POWER  SYSTEMS. (2)  HOW  DOES  OPERATOR  DETERMINE  WHETHER 
CAUSTIC  IS  FLOWING  IN  THIS  LINE  DURING  RESTART  AFTER 
EMERGENCY  SHUTDOWN 


ACTION:  (3) INCLUDE  PROVISION  IN  OPERATOR/TRAINING  MANUAL 
FOR  DETERMINING  WHETHER  CAUSTIC  IS  FLOWING  ON 
RESTART  AFTER  EMERGENCY  SHUTDOWN. 


)IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  (1)  HEAT  TRACING  IS  ON  EMERGENCY  POWER  SYSTEM 

(2)  VISAUL  INSPECTION.  A  FLOW  METER  IS  INCLUDED  IN  CAUSTIC  LINES, (3)  AGREED 
HAZOP  TEAM:  THIS  IS  THE  FIRST  RESPONSE  THAT  INDICATED  THAT  HEAT  TRACING  IS 
COVERED  BY  EMERGENCY  POWER,  ARE  ALL  LINES  COVERED  OR  JUST  CERTAIN  ONES?  THERE 
SHOULD  BE  DESCRIPTION  OF  WHAT  IS  COVERED  UNDER  EMERGENCY  POWER 
2/21/92  WESTON.  (3)  O&M  MANUAL  WILL  INCLUDE  OPERATION  INSPECTIONS 


B8SSSS8XBS8S83BBXSSBBBBB3EBBBS83B33S8BX388BSSBBBESBBBB3SBBBSBBBEX3B8B8BSBBSBEE3XBSBB333BSBBSXX3S33883SSS3X383BS8SE8BS838838 


PROCESS  PARAMETER/ 
INE/ITEM  GUIDE  WORD 

53-18-1  MAINTENANCE -OTHER  THAN 

ENTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION; 


IT  NOTES 


MGE  MO.  264 
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AUDIT  TRAIL  SUMMARY  REPORT 
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HAZOP  STUDY  IDENTIFIER  :  CAUSTIC  DELIVERY  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  U0054 

LINE  DESCRIPTION  :  DISCHARGE  FROM  PUMPS  P‘211A/S 

LINE/EQUIPMENT  CONSIDERED  :  PUMPS  P-211A/8.  1  l/Zx-XC-OOS-E-R,  1  1/2»-XC-009-E-R,  1/2»-XC-010*E-R  BEGINS  AT 

PUMP  DISCHARGE  P-211A/B.  TERMINUS  AT  TANK  TK-20S 
DRAWING  DESIGNATION(S)  :  03-04-009  REV  0.  7/31/91 


SnSSaWXaSSSSBSSSSSSSSSSSSSSBSSSSaSSSSSXSKSSSXSSSSSSSSSaXSSSXCSSSSXXSBSSS&SSSSBSSSnKKBSKKSSSSSSSMBSSSmSHSSSUSCnSCnSBSSBS 


PROCESS  PARAMETER/  CONSEO./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


W0054-1-1  FLOW-NO  LOSS  OF  PUMPS  P-211A/B,  LINE  LOSS  OF  FEED  TO  CAUSTIC  A 

PLUGGING.  INADVERTANT  VALVE  DILUTION  TANK 
CLOSURE.  LOSS  OF  INSTRUMENT  AIR 

COMMENTS:  (1  INTERLOCKED  WITH  WATER  LIKE  THROUGH  FLOW  METER  ACTION: 

FIC-205.  (2)FAIL  POSITION  ON  VALVE  FCV-211  AND  FCV-209 
ON  LINE  WOODS  IS  UNCLEAR. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT.  (1)  YES  (2)  FCV-209  FAIL  CLOSED 

2/21/92  WESTON.  (2)  FCV-211  AND  FCV-209  FAIL  CLOSED 


■SSSSVSSSSSUXCSSSSSSSSSaSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsSSXSSSXSeSSSSSSSXSSSSSSSSSSSSSBSSSSSSSSSSKSrSirSSSSSKMBj 

PROCESS  PARAMETER/  CONSEQ./ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 

U0054-1-2  FLOW-NO  LINE  RUPTURE  RELEASE  OF  CAUSTIC  TO  WORK  AREA  C 

COMMENTS;  ACTION: 

AUDIT  NOTES: 


SBBSXSSSSSBSSBSSMSSXSSXrSSSSSSSSSSXSSXSSSSSSXSSSSSSXCXXSSXSXSresXSSSSSSSBBSeXSSXSesXSSSSSSXSSSXSSSSSXSSBSSXSXSSSSSBKSSXSSX 


PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


U0054-2-1  FLOW-MORE 


FAILURE  OF  FLOW  CONTROLLER  MORE  FLOW  OF  CAUSTIC  TO  CAUSTIC  A 
FCV-211.  DILUTION  TANK  RESULTING  IN  MORE 

CONCENTRATED  CAUSTIC  SOLUTION 
TO  SCRUBBER  AND  QUENCH  TANK. 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


PAGE  NO.  265 
#5/13/92 


1^/13 

I?';! 

W0056- 

I 

HONMEI 
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»s«ss«««MSSSSB«sss«assssssB«xBS«B»saBassa«Bs«sss«sss««s«m«sss««sssB8ss«ssB«msss«ssB«sssBSBB«c«ss«Bsm«sssB»Bss««ssmssa 


PROCESS.  PARAMETER/ 
HE/ITEN  GUIDE  WORD 


W005A-3-1  FLOW-LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


FAILURE  OF  FCV-211.  INADVERTANT  LESS  CAUSTIC  TO  DILUTION  TANK 
VALVE  POSITIONINr  THAN  DESIGNED;  POTENTIAL 

PARTIAL  PLUGGIN.  EVENTUAL  SHUTDOWN  DUE  TO  HIGH 

EMISSIONS  FROM  STACK 


AUDIT  NOTES: 


BSMSBBBaBBBBSSSaSSSSBSSBaBXSBSSXSSSSSBBSSSSBSSBXSSBSBSSSSXSBSSSaBSSSSSSXBSSBBBBBBBBBSSSBBBSBBBSSBSSBSBSBBBBBBBBBBBBBSBBB 


mm  PROCESS  PARAMETER/ 

»E/ITEM  GUIDE  WORD 

U0054-3-2  FLOW-LESS 


COMMENTS: 


)IT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LINE  LEAKS 


RELEASE  OF  CAUSTIC  TO  WORK 
AREA,  SEE  ITEM  3-1. 


ACTION: 


*  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


154-4-1  FLOW- AS  WELL  AS 


|«ws 

LINE/I 

^OMME 

VbiT 

|||nss 

I*;: 

U0054-! 

||||dmmei 


BSXXXXSSBXXSSSXXXrXXXXXSSBSXSXXXXXSXXXXSSSXXXXBSSXXBSSSXXXXSSBBBSXSSBXXSSSBBBXSBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBB 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


NOT  APPLICABLE 


ACTION: 


;0MMENTS: 


IT  NOTES: 


ESSBaSaSaaaBaBSSBSBSBBBBBSBBXXXXBXXXXSXXBSSSXXXXSXXSSXXXXSSSXXXSSXXSXXXXXXSSSBXXXSSBSBSX 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


U0054-5-1  FLOW-REVERSE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


NOT  APPLICABLE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


CONSEQ./ 

LIKELIHOOD 


AUDIT  NOTES: 
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PROCESS  PARAMETER/ 


CONSEQ./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0054-6-1 

FLOU-OTHER  THAN 

NOT  APPLICABLE 

COMIKNTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0054-7-1 

PRESSURE -NO 

SEE  NO  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W00S4'8*1 

PRESSURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0054-9-1 

PRESSURE -LESS 

SEE  LESS  FLOW 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SCMSmsraMSSCMSCSSSXSSSSSSSSXS 

ssasssssBsssssssxsssssxssxsscssssss 

SSSSBCSasSSSSXSSSSSSSBSSXSSCSSXSXBBXXBBSSXSSSBXSSXXVXXXSSX 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0054-10-1 

TEMPERATURE -MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


^AGE  NO.  267 
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"  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

|»4-11-1  TEMPERATURE -LESS 


COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  HEAT  TRACING 


POSSIBLE  LINE  PLUGGING.  NO  FLOW  B 
TO  CAUSTIC  DILUTION  TANK, 

POSSIBLE  EVENTUAL  SHUTDOWN  OF 
SYSTEM 


ACTION: 


MT  NOTES: 


nssmassMaBasaasssssBSSssxssssssxxassssasxsssEXsnsssxBCxsKRSs&ssxssXKBBXSxESXXBSssssssBvxsssBBSssffsnssmUMSs 


4-12-1  COMPOSITION-MORE 


*/ITEN 
4-12-1 

f  RENTS: 
T  NOTE 

a^j^aaaaaai 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


BaaaBBaaBaaBaaaaaBaBaaaBBBasaaaaBsaBssaBaBsaasBBBasBaasBaBBBaBaaaasBSBBaaBaBaaBBaaaaaBaaaBBaaaaaaBaasaBaaaaaaaBaBa 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


4-13-1  COMPOSITION-LESS 


NOT  APPLICABLE 


ACTION: 


IT  NOTES: 


aBBBBBaBaaaaaBaBBaaasaBBBBBaaaaaaaBaBaBaSBxaasssa 


IWITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


COMPOSITION-AS  WELL  AS 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


NOTES 
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PROCESS  PARAMETER/ 

iSBSsssssssausssssMsssasssssssKBSSa 

CONSEQ./ 

LIHE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

M0054-15-1 

COMPOSITION-OTHER  THAN 

SEE  ITEM  15-1  ON  LINE  WOOSI 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0054-16-1  STARTUP/SHUTDWN-OTHER  THAN  NOT  APPLICABLE 

COMMENTS:  ACTION: 

AUDIT  NOTES: 


PROCESS  PAR.AMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

H0054-17-1 

EMERGENCY  SD-OTHER  THAN 

SEE  LINE  W0053 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

PROCESS  PARAMETER/ 

CONSEQ./ 

LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

W0054-1B-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


hfr 


«C  NO.  269 
/1S/92 


HAZARD  AND  OPCRABUITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMNARY  REPORT 
CA.HAZOP  VER  1.3 


NAZOP  STUDY  IDENTIFIER  :  CAUSTIC  DELIVERY 
LINE  OR  EQUIPHEHT  DESIGNATION  :  U005S 

LINE  DESCRIPTION  :  CAUSTIC  DILUTION  TANK 
LIHE/EQUIPNENT  CONSIDERED  :  3«*XB-001-P-R.  CAUSTIC  DILUTION  TANK  TK-ZOS 
DRAUING  OESIGNATION(S)  :  03-04-009  REV  0.  7/31/91 


)IT  NOTES: 


■  PROCESS  PARANETER/ 

LINE/ITEN  GUIDE  WORD 


S-2-1  FLOW-MORE 


POSSIBLE  CAUSES 


RUPTURE  OF  TANK 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


FLOW  OF  DILUTE  CAUSTIC  TO  WORK  C 
AREA 


|MNENTS: 
AUDIT  NOTES: 


ACTION: 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


U0055-3-1  FLOW-LESS 

.  iPwENTS: 

AtniT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


.  iPwEi 

if 

ifl/I 


ACTION; 


masMsmsssssssBssBSiisssssssBSSsssssssssssssssvcesss 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


•1  FLOW- AS  WELL  AS 
COMMENTS: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION: 


CONSEQ./ 

LIKELIHOOO 


CONSEQ./ 

LIKELIHOOO 


NOTES 
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PROCESS  PARAMETER/  CONSEO./ 

IIHE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEOICNCE  LIKELIHOOD 


HOOSS-S-I  FLOW-REVERSE  HOT  APPLICABLE 


COMMEMTS:  ACT I OH: 

AUDIT  MOTES: 


L1HE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W00S5-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES; 

swMssssssassvsausvsscxxxasaxasssssasssssxssxKxsvitsssxsssssKssssssBssvssMsssBssasKsitssBassssMSSBusMMSSMMSMBBsmsnmM 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE 

CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0055-7-1 

PRESSURE -NO 

SEE  TANK 

RUPTURE 

(MORE  FLOW) 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

sbbbbbbsbsbbbbzbbsbbxsbsbbbbbbbsbbsbsbbbbbbbbbsbbbbbsbbzxssbbbssssbbbbbbbbbbbbbsbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbsbbbb 


PROCESS  PARAMETER/  COMSEO./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  COHSEOUEMCE  LIKELIHOOD 


U0055-8-1  PRESSURE-MORE  NOT  APPLICABLE 


COMMENTS:  ACTION; 

AUDIT  NOTES: 


bbsbbbbzbbxbbbbbbbxzbzzzxxxxxxxxzxxxbxzzzxx 


PRKESS  PARAMETER/  CONSEO./ 

LINE/ITEN  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


H00S5-9-1  PRESSURE-LESS  NOT  APPLICABLE 


COMMENTS: 


ACTION: 


AUDIT  NOTES 


*  MOCESS  PARAMETER/ 

LINE/ITEM  GUIDE  UORO 


S-10-1  TEMPERATURE -MORE 


NTS:  (2)CAN  EXOTHERMIC  REACTION  GREATER  THAN  DESIGN? 


IT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT,  A  FIELD  TECHNICIAN  WILL  BE  PRESENT  DURING 

ALL  NIXING  OPERATIONS  (2)  SOX  CAUSTIC  BOILS  AT  290  DEGREES  F  -  REFERENCE  TANK 
DATA  SHEET 

2/21/92  WESTON,  SAME  AS  ABOVE  11/5/91 


HO.  271 
OS/13/92 


I 

LINE/ I TEN 
|§«5-10-1 

loNMENTS: 
ll^IT  NOTES 

■ 

ic/ITEN 


C  5-11-1 
NENTS: 

l^lT  NOTES: 

LINE/ITEN 

ij^S-IE-l 

UrCHTS: 
AUDIT  NOTES 

II 
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aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  DILUTION  HATER 


HEATING  OF  LIQUID  IN  CAUSTIC  A 

DILUTION  TANK  DUE  TO  EXOTISRMIC 
HEAT  OF  SOLUTION. 


ACTION: 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


-11-1  TEMPERATURE -LESS 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


ACTION: 


W  PROCESS  PARAMETER/ 

LINE/ITEN  GUIDE  WORD 


3-12-1  COMPOSITION-MORE 


NTS:  SEE  MORE  TEMPERATURE 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  FLOW  CONTROLLERS  GREATER  CAUSTIC  CONCENTRATION  A 

FCV-211  AND  FCV-209  IN  TANK  THAN  INTENDED. 


ACTION: 


AUDIT  NOTES:  RESPONSE:  HESTIaON  11/5/91  REPORT,  -  SEE  H0055-10-1  RESPONSE  (INCREASED 

;  _  TEMPERATURE) 

■  2/21/92  WESTON  SAME  AS  ABOVE 


"  PROCESS  PARAMETER/ 

LINE/ITEN  GUIDE  WORD 

13-1  COMPOSITION-LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  FLOW  CONTROLLER  FCV-211  HIGH  HATER  CONCENTRATION  AND  A 

AND  FCV-209  LESS  CONCENTRATION  CAUSTIC  IN 

TANK 


ACTION 


PMt  NO.  272 
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mSMMSSMSI 

LIHE/fTEN 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

KSSSBaaBBBSBBSSBB 

CONSEQ./ 

LIKELIHOOD 

W00S5-U-1 

CONPOSITION-AS  UELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0055-15-1 

COMPOSITION-OTHER  THAN 

LOSS  OF  TANK  MIXER 

IMPROPER  MIXING,  POSSIBLE  FLUID 
STRATIFICATION,  LOSS  OF  pH 
CONTROL  IN  QUENCH  TANK  AND 
SCRUBBER,  POSSIBLE  EVENTUAL 
SYSTEM  SHUTDOUN 

B 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

— 1 

LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0055*16-1 

STARTUP/SHUTDUN-OTHER  THAN 

NOT  APPLICABLE 

CCMffiNTS: 

ACTION: 

AUDIT  NOTES: 

nSSSSaSSSMMSSSSSSSSSMSmsasSSSSSXSSSSSSSSSCSSSSVSSSSSSSSSSSSSSSBBSSBSSBSSSSBBBSSBBBBBSSBBBBBSSSBVBUBMSBUffMBMBSnMUSS 

LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  UORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W0055-17-1 

EMERGENCY  $D-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 


ACTION: 


AUDIT  NOTES 


^»MiC  NO.  273 
05/13/92 


V»Mie  m 

05/13/< 

I 

^NE/ITI 
•  ••••< 

lbo5S-1l 

CIWEN' 

IT  M 

I 
I 
I 

^^UBsai 

|Mr/iTi 
-56-V 

^|mneni 

MBIT  NOTES: 

L 

Rie/ite 

t6-2- 
HEH1 

l^IT 
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POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


NOT  APPLICABLE 


ACTION: 


PROCESS  PARAMETER/ 
NE/ITEN  SUIDE  UORD 

055* 18-1  MAINTENANCE -OTHER  THAN 


NOTES: 


HAZOP  STUDY  IDENTIFIER  : 

LINE  OR  EQUIPMENT  DESIGNATION  :  T00S6 
LINE  DESCRIPTION  : 
LINE/EQUIPMENT  CONSIDERED  : 
DRAWING  DESIGNATtON(S)  : 


CQNSEQ./ 

LIKELIHOOD 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


-56- 1-1  FLOW-NO 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELINOOO 


NOT  APPLICABLE 


wiusuusasasBssBuasssasBssBcssa 

PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


-2-1  FLOW-MORE 


NOT  APPLICABLE 


IT  NOTES: 
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HAZOP  STUDY  IDEHTIFIER  :  PROCESS  HATER  SYSTEM 
LIME  OR  EQUIPMEMT  DESIGMATIOM  :  W00S6 

LIME  OESCRIPTIOM  :  PROCESS  HATER  TAMK 
LIME/EQUIPMEMT  COMSIDEREO  :  TAMK  TK-203  •  PROCESS  HATER  STORAGE  TANK 
DRAHIMG  DESIGNATIOMCS)  :  03-04-009  REV  0  (7/31/91) 


PROCESS  PARAMETER/  COHSEQ./ 


LINE/ITEM 

GUIDE  HORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

LIKELIHOOO 

H0056-3-1 

COMMENTS: 

AUDIT  MOTES: 

■■aasssasnai 

FLOU-LESS 

UMmmmmsMMmmmmMmmmMmmmmxsmmnmm 

NOT  APPLICABLE 

ACTION: 

•MassasusBMsnBsi 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  HORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

U0056-4-1 

COMMENTS: 

AUDIT  NOTES: 

FLOU-AS  HELL  AS  NOT  APPLICABLE 

ACTION: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  HORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

U00S6-5-1 

COMMENTS: 

AUDIT  MTES: 

asssMUssssi 

FLOH- REVERSE 

NOT  APPLICABLE 

ACTION: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  HORD 

POSSIBLE  CAUSES 

POSSIBLE 

CONSEQUENCE 

CONSEQ./ 

LIKELIHOOO 

H0056-6-1 

FLOH-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 


ACTION: 


AUDIT  NOTES 


^AGE  M.  275 
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I 

0! 

I 

1“ 

LINE/ 

fc 

JONNE 
■DIT  I 
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BauMaasssaamsssnMBSnsnaMnxxxnuauzsrasxsszuBussHnsKKSMmBussusssucsassnBSBBBBsuuuunBsuBSss 


PROCESS  PARAMETER/ 
UNE/ITEN  GUIDE  WORD 

•7-1  PRE$SURE*NO 

NTS: 

IT  NOTES: 


POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

TANK  RUPTURE  LOSS  OP  PROCESS  WATER  TO  PLANT  B 

ACTION: 


CONSEO./ 

LIKELIHOOD 


PROCESS  PARAMETER/ 
H|E/ITEM  GUIDE  UORD 

U0056-8-1  PRESSURE 'MORE 

NTS: 

AUDIT  NOTES: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


I  PROCESS  PARAMETER/ 

E/ITEM  GUIDE  WORD 


^6-9' 1  PRESSURE -LESS 
HENTS: 

IT  NOTES: 


POSSIBLE  CAUSES 
SEE  LINE  W0008 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


ACTION: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOOD 


BSnSSSaSSSaSaSSSSBSSSSSSSSSSSesSSSSSBSSSSSSSSSSSBSSSSSSSSSSSSSSSSSSSSSSSSSSSBSCSSSSSSSSSBSSSSSSSSSVBBSBSSSSBKBSSSBSSSSSSSB 

I  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 

S-10-1  TEMPERATURE-MORE 

[  COMCNTS: 

NOTES: 


NOT  APPLICABLE 


ACTION: 


BBaaaBBsaaBBaBBBaaSBXBSBBBBBBSBBXBBBaBBBBBSSXSBSBSBSSESSSaBBSSSSXBBBSBBSXXSBBBBSBBBBBSBSSSBBSSSBBBBBBBaBBBBSBBBBaaaBSBaaB 


PROCESS  PARAMETER/ 
IIHi/ITEM  GUIDE  WORD 

1-11*1  TEMPERATURE -LESS 


POSSIBLE  CAUSES 


POSSIBLE  CONSEOIRENCE 


CONSEO./ 

LIKELIHOOD 


LOSS  OF  HEATER  HP-203,  FAILURE  POSSIBLE  LOSS  OF  HATER  SUPPLY  B 
OF  TEMPERATURE  CONTROLLER  DUE  TO  FREEZING 


ACTION 
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LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

W0056-12-1 

COMPOSITION-MORE 

HOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

CONSEO./ 

LIKELIHOOD 


mSSSaSSUSnSSSBSBBBSS^SSXSBBBaSsaXKSKBKSaSXSSKSXSSSaSSCXSSXSSS&SKattXSSXaSSSXXSSKSSSSSSBSSBSKSKBBSSSSSSSSMMSSSI 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0056-13-1 

COMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

VBSBBBSBSBSSSSasBaBSBBBSBSBSSBBBBBBBSBBBBBBBBSBBSBSXBBBSSBBBBSBXSSasBSBBBBSSBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

U00S6-U-1 

COMPOSITION -AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

U0056-15-1 

COMPOSITION-OTHER  THAN 

FAILURE  OF  WATER  SOFTENER 

potential  PRECIPITATION  AND 

SCALING 

A 

COMMENTS:  SEE  LINE  U0008 


ACTION: 


AUDIT  NOTES 


'FACE  NO.  277 
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HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  : 

LINE  OR  EQUIPMENT  DESIGNATION  :  T0056 
LINE  DESCRIPTION  : 
LINE/EQUIPMENT  CONSIDERED  : 
DRAWING  DESIGNATION(S)  : 


I' 

PROCESS  PARAMETER/ 

I  LINE/ITEM  GUIDE  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


56-16-1 


STARTUP/SHUTDUN -OTHER  THAN 


LACK  OF  PROCESS  WATER  UNABLE  TO  STARTUP  INCINERATOR  B 

DUE  TO  LACK  OF  WATER. 


ENTS: 

NOTES: 


ACTION: 


ij^USSSSftS 

|ne/item 

T0056-17-1 


:XaSCX3SCSSSXSBSSSSSSSXS=S: 

PROCESS  PARAMETER/ 

GUIDE  WORD 


EMGCY  SHUTDOWN-OTHER  THAN 


iXsasasssBaasassssssss: 


POSSIBLE  CAUSES 


NOT  APPLICABLE 


:aSa====B==SSBBSSSSS=S=SSSSSSSSSaSBBKa3BSBKXSESSBacSSB3aa«SSS 


CONSEQ./ 

POSSIBLE  CONSEQUENCE  wIKELIHOOD 


^OMMENTS: 

I  NOTES: 


ACTION; 


I 

I 

I 

I 


HAZOP  STUDY  IDENTIFIER  ;  PROCESS  WATER  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  W0056 

LINE  DESCRIPTION  :  PROCESS  WATER  TANK 
LINE/EOUIPMENT  CONSIDERED  ;  TANK  TK-203  -  PROCESS  WATER  STORAGE  TANK 

DRAWING  DESIGNATION(S)  :  03-04-009  REV  0  (7/31/91) 


B*SS*SSBSS8SSBSSSBSBBX8S8S8SBBS8BSSSBSS8SBSSSBBSS8SSSSSSSSXSSSSSB 


/ITEM 


PROCESS  PARAMETER/ 
(RJIOE  WORD 


||p56- 

%INCI 


'6-18-1  MAINTENANCE-OTHER  THAN 
NTS: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


ACTION; 


'BSBSSSBSSBBSSBBBSXBSSBESBBS 


CONSEQ./ 

LIKELIHOOD 


l^IT  NOTES: 


PAGE  NO.  278 
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AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0056-19-1 

LEVEL-NO 

INSTRUMENTATION 

FAILURE(LIT-203). 

SUPPLY 

LOSS  OF  WATER  IN  TK-203 

LOSS  OF  WATER 

NO 

CAUSTIC/WATER  MIX 

B 

COMMENTS:  CHECK  INSTRUMENTATION  IDENTIFICATION  LCS-205  FOR  TANK  ACTION: 

TK-203  CONTROLLERS. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT  -  LEVEL  INDICATION  HAS  BEEN  PROVIDED  ON 

TK-203.  REFERENCE  P&ID 
2/21/92  WESTON  SAME  AS  ABOVE 


EB3SBBBBSBSSBB3SSBBBSSSSBSSSSBBSESBBBBBBSBBBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0056-20-1 

LEVEL-MORE 

INSTRUMENTATION  FAILURE  CAUSING  OVERFLOW  TANK  TO  SUMP  T-402 
LCV-203  TO  MAINTAIN  FLOW  INTO 

TANK  WHEN  ALREADY  FULL. 

A 

COMMENTS:  ACTION; 

AUDIT  NOTES: 


sbsbbbbssbszssbbbbssssbsssbvsxsbssbbsxbssbbsbssssbsbssbsssssbbssbessssssssbbbsbbbbbbbbbbsbsbbbbbbbbbbbbsbsbbbbbbbbbsbssbbbbbbb 


PROCESS  PARAMETER/ 

CONSEO./ 

IINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0056-21-1 

LEVEL 'LESS 

SAME  AS  LESS  PRESSURE 

COMMENTS: 

ACTION: 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


AUDIT  NOTES 


NO.  279 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


HAZOP  STUDY  IDENTIFIER  :  WASTEWATER  HANDLING  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  W0057 

LINE  DESCRIPTION  :  SOI  DAY  TANK  AND  WASTEWATER  TANK  AREA 
LINE/EQUIPMENT  CONSIDERED  :  TK-104  (WASTEWATER  TANK). 

DRAWING  DESIGNATION(S)  :  03-04-001  REV  0  (7/31/91) 


R  PROCESS  PARAMETER/ 

NE/ITEM  GUIDE  WORD 

|057-1-1  FLOW-NO 

COMMENTS: 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


NOT  APPLICABLE 


ACTION: 


)IT  NOTES: 


r 


imsssasasassssacxssKXsxaBxxxxxsassaxxrxaxscsrssssssasssxsssxssxsxssxxMsscsssssxssssitsssBSBSSsssssffssscBBSSsaBSBSBSBUBSft 


*  PROCESS  PARAMETER/ 

LINE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


57-2-1  FLOW-MORE 


NOT  APPLICABLE 


fHMEN 
IT  N 


action: 


BBBBBSXBXBBSSBBBBBXBXXXXXXXXBBXBXXXXXXXXBBXXXXXXXXSXXBXBXBBXXBSBBBBBBBXBBBXXXXBBBXBXBXBBBBXBBBBBBBXSBBBSBBBBSBBBB 


lE/ITEM 


PROCESS  PARAMETER/ 
GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


U0057-3-1  FLOW- LESS 


NOT  APPLICABLE 


AUDIT  NOTES: 

L 


ACTION: 


BSXXBBSBBBSBBBBXBSSBBBBBXXXBBBBXBBBBBBBXXXXXSXXBSBXXBXBBBBSBBXBXXBEBBBBBBBBBBBBBBBXBBBBXBBSBBBBBSBBBBBBBBBBBBBBBSSB 


1  PROCESS  PARAMETER/ 

/ITEM  (MIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOO 


PAGE  NO.  280 

05/13/92  HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/tTEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEOLCNCE 

CONSEO./ 

LIKELIHOOD 

U005r-5-1 

FLOW-REVERSE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

taassasBaaaaaaaBaaaaaaaaaaSBaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaB: 


LIHE/ITEH 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0057-6-1 

FLOW-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

tuBBaaaaaaaaaaaaaaaaaaaaaaBssaaaaaaaaaaaaaaaassaaasaaaaaaaaaaaaBcaeaaaaaaaaaaaaaaasasaaaaaaaaaaaaaaBBaassaaasBaasaaaaaaaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

H0057-7-1 

PRESSURE -NO 

TANK  RUPTURE 

RELEASE  OF  WASTEWATER 

INTO  WORK  B 

AREA 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBBsaaaaaaaaaaaaaaaaaaaaaaaaaxaaaaaaaaaBasxxaaaaaaaaassaaaaaaaaaasaaaaaaaaaeaBBaaaaassxaasaaaaaaaassaBaaaaBaaaaaaaaaBaBaBaaaaa 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

WOOS7-8-1 

PRESSURE-MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


tGE  NO.  281 
/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


H  PROCESS  PARAMETER/ 

LIHE/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


^AGE  NO.  282 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  •  H  A  Z  0  P 
AUDIT  TRAIL  SUHMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0057-13-1 

CCMPOSITION-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

ISBBBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

W0057-U-1 

COHPOSITION-AS  WELL  AS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

BBBBBSBBSBSBBBBBEBBBBSBBBBBBBBSBBBBaBBBBSSBSSBBBBSSSBSSSBSBBBBSSBBBBBBBBBBBBBSBSBBBBBBBBBBBBBBBBBBBBSBBBBSBBBBSBBBBBBBBBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

M0057-15-1 

COMPOSITION-OTHER  THAN 

LOSS  OF  AGITATOR 

POSSIBLE  SOLIDS  ACCUMULATION 
AND  BLOCKING  OF  LINE  W0006. 

A 

COMMENTS: 

ACTION:  RECOMMEND  EVALUATION  OF  NEED  TO 
MOTOR  TRIP  ON  MAIN  AND/OR  LOCAL 

INDICATE  MIXER 

CONTROL  PANEL. 

AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  •  AN  OPERATION  SENSOR  ON  THE  MIXER  IS  PROVIDED. 

SHOULD  THE  MIXER  STOP  AN  ALARM  IN  THE  CONTROL  ROOM  IS  SOUNDED. 


BBBBBBBBBBBSBSBSSSSBBSSBSBSSSBSSBBBXSSBSSSBSBBSSSBBBSSSBSSSSSSSBSSSBBBEBBBBBBBBBSBBBBBSSBBBBBBBBBBBBSBBBBSBBBSBBBBBBBBBBSBSBBB 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEO./ 

LIKELIHOOD 

U0057-16-1 

STARTUP/SHUTDWN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES 


AGE  HO.  283 
05/13/92 


I 

1“ 

£ 


HA2AR0  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA_MAZOP  VER  1.3 


BBBBBBBBBBBBBSBBBBBBBBBBSBBBBB 


PROCESS  PARAMETER/ 
HE/ITEN  GUIDE  WORD 


7-17-1  EMGCY  SHUTDOWN -OTHER  THAN 
NTS; 

IT  NOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


CONSEO./ 

LIKELIHOGO 


HONMEI 

Adit  i 

I 
I 

woo 

I 

l^MNEi 


ACTION: 


iBBaaBBBBB 


BBBBBBBBBBBBBBBBBBBBBBBB 


PROCESS  PARAMETER/ 
lE/ITEM  GUIDE  WORD 


U0057-18-1  MAINTANANCE-OTHER  THAN 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


WASTEWATER  TANK  OUT  OF  SERVICE  INABILITY  TO  FLUSH  BASIN  F  FEED 

LINES.  POTENTIAL  PLUGGING  OF 
FEED  LINES  DUE  TO  SOLIDS  LEFT 
IN  PIPING. 


'NTS: 
AUDIT  NOTES: 


ACTION: 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


W0057-19-1  LEVEL-NO 


L 
i 

VOOI 

I 

Jmi  I 

I 


■■■«■■■■■ ••»«**>«BBBBBBBSSBBBBBBBBaSSBBasSSSSSBSSBSSBSBXSXBSSBSSSBSSSBBBBBBBBSBBSSSSSBBSSSSBSSBBBBBBBBBBBBBBBBBBBI 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


LOSS  OF  LEVEL  CONTROL 


PUMPS  P-WA/B  CONTINUE 
OPERATION  WITH  NO  WATER  SUPPLY 
AND  CAVITATE 


NTS: 

T  NOTES; 


ACTION: 


PROCESS  PARAMETER/ 
/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


WOOS’- 20-1  LEVEL-MORE 


LOSS  OF  LEVEL  CONTROL  LIT-105  OVERFLOW  OF  TANK.  NO  CAPACITY 

TO  RECEIVE  WATER  FROM  SUMPS  OR 
FLUSH  WATER. 


OOHMENTS: 


ACTION: 


IT  NOTES 


MCE  HO.  284 
05/13/92 


HAZARD  AND  OPERABILITY  STUIY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


LINE/ITEN 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

M0057-21-1 

LEVEL-LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

HAZOP  STUDY  IDENTIFIER  :  WASTE  FEED  SYSTEM 
LINE  OR  EQUIPMENT  DESIGNATION  :  W00S8 

LINE  DESCRIPTION  :  SQI  INCINERATOR  DAY  TANKS 
LINE/EQUIPMENT  CONSIDERED  :  TK-10S  AND  TK-106 

DRAWING  DESIGNATION(S)  :  (3-04-001  REV  0  (7/31/91) 


IINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0058-1-1 

FLOW- NO 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W00S8-2-1 

COWCNTS: 

AUDIT  NOTES: 

FLOW-MORE 

tsssssma 

NOT  APPLICABLE 

ACTION: 

BBBasMSMMSMMaaaaaM 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0058-3-1 

FLOW- LESS 

NOT  APPLICABLE 

OOMCHTS:  ACTION:  | 

AUDIT  NOTES: 

I 


PACE  NO.  285 
05/13/92 


I 
i 


HAZARD  AND  OPEt^ABlLlTY  STUDY  •  H  A  2  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  NAZOP  VER  1.3 


PROCESS  PARAMETER/ 
NE/ITEM  GUIDE  UORD 


8-A-1  riOU-AS  UELL  AS 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEOUEHCE 


CONSEQ./ 

LIKELIHOOD 


l^ONNENTS: 
AUDIT  NOTES: 


ACTION: 


Haaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 

M  PROCESS  PARAMETER/ 

■nE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE 

W0058-5-1  FLOW-REVERSE  NOT  APPLICABLE 


ACTION: 


CONSEQ./ 

LIKELIHOOD 


^TT  NOTES: 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaazaaaasBasaaaaassaaaaaaaxaaaaaaaaaaaaaaBaBaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

I  PROCESS  PARAMETER/  CONSEQ./ 

RiE/ITEN  guide  WORD  POSSIBLE  CAUSES  POSSIBLE  CONSEQUENCE  LIKELIHOOD 


|^8-6*1  FLOW-OTHER  THAN  NOT  APPLICABLE 

COMMENTS: 

IT  NOTES: 

^BaaaaaaBaaaaaaaaaBaaaaaaaaaaasBaaBBaaaBzaaaaaaaaaaaaaaSBaBBi 

*  PROCESS  PARAMETER/ 

LIHE/ITEM  GUIDE  UORD  POSSIBLE  CAUSES 

lj^8-7-1  PRESSURE -NO  TANK  RUPTURE 

NTS: 


ACTION: 


caaaaBBaaaaaaaaaBBBaaaBaaaaaaaaaaaaaaaaaaaaBaaaaB 

CONSEQ./ 

POSSIBLE  CONSEQUENCE  LIKELIHOOD 


RELEASE  OF  BASIN  F  FLUID  INTO  C 
WORK  AREA 

ACTION: 


IT  NOTES 


PAGE  NO. 
05/13/92 

286 

HAZARD  AND  OPERABILITY  STUDY  •  N  A  2  0  P 

AUDIT  TRAIL  SUMMARY  REPORT 

CA.HAZOP  VER  1.3 

LINE/ITEM 

PROCESS  PARAMETER/ 
GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U00S8-8-1 

PRESSURE -MORE 

HIGH  VAPOR  PRESSURE  IN  TANK 

VAPORS  RELEASED  THROUGH  LIQUID 

C 

SEAL 

COMMENTS:  RELEASE  OF  VAPORS  INTO  WORK  AREA  ACTION:  RECOMMEND  PERIODIC  INSPECTION  OF  LIQUID  SEALS 

AUDIT  NOTES:  RESPONSE:  UESTON  11/5/91  REPORT  -  AGREED 

2/21/92  UESTON  REPORT.  OtM  MANUAL  CONTAINS  INSPECTION  PROCEDURES 


mnBanssaunzsxsnannsssHxzscaansxsszaxHszszzzcssszszxEzszsEszExzcssnnsssssaxsxKussmcncsaBBBSBSBBSKBBamnsscn 


LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0058-9-1 

PRESSURE -LESS 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0058-10-1 

TEMPERATURE'MORE 

NOT  APPLICABLE 

COMMENTS: 

ACTION; 

AUDIT  NOTES: 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0058-11-1 

TEMPERATURE -LESS 

LOSS  OF  HEATER 

PRECIPITATION  OF  SOLIDS  AND 
POTENTIAL  PLUGGING  OF  DISCHARGE 

B 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 


at  MO.  287 
713/92 


ka  MO 
/13/9 

L 

I 

LIME/ITEI 

^058-12 

CQMNEMT 

IHdit  mo 

^Haasasai 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMHARY  REPORT 
CA  HAZOP  VER  1.3 


■SSMSMSBSSSSBMSSBSSSSSSSSSSSSSSSSSSSSSSSMSKSSSSSSaBSSSSSSSSSSKBSSKSSSSSSBSSBSSSSSSSSSSSSSSS 


I  PROCESS  PARAMETER/ 

LIME/ITEN  GUIDE  UORD 

^058-12-1  COMPOSITION-MORE 

COMNEMTS: 

Lit  MOTES: 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


■sMsusscssm. 

CONSEO./ 

LIKELIHOOD 


•■■*******“*»»»**«**»*«»»***»*«**»»**»»*»*»»«***a»»»a*»»»*««**»»»«**«»*«*«»*»«»**«*««»««»m»K««i 


wBBnnvMsmraatsusssu 


.NE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

1058-13-1 

COMPOS IT  ION- LESS 

NOT  APPLICABLE 

JblT  H 


ACTION: 


t  PROCESS  PARAMETER/ 

/ITEM  GUIDE  WORD 

U00S8-U-1  COMPOSITION-AS  WELL  AS 

jj^ENTS: 

AUDIT  NOTES: 


•SSBSSSSBSSSSSSSSSSSSSSBBSSSSSSSSSSXSSBSSSSrSSSI 


POSSIBLE  CAUSES 
NOT  APPLICABLE 


POSSIBLE  CONSEQUENCE 


SXXKBSBXXSXmXXX 

CONSEQ./ 

LIKELIHOOD 


BXXXXXXBXBXXXXBaBXaxxaxXXXBXXXXXXXXXXXXXXXXIXXaXXBXXBXXXXXXXXXBBBXBBBBBBBBBBB 


PROCESS  PARAMETER/ 
E/ITEM  GUIDE  WORD 


r 

^MEI 


>8-15-1  COHPOSTION-OTNER  THAN 


POSSIBLE  CAUSES 
FAILURE  OF  MIXER 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


SETTLING  OF  SOLIDS. 
STRATIFICATION  OF  TANK 
CONTENTS.  POTENTIAL  PLUGGING 
OF  WASTE  FEED  TO  P-201. 


ACTION: 


T  MOTES 


PAGE  NO.  208 
05/13/92 


HAZARD  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA^HAZOP  VER  1.3 


PROCESS  PARAMETER/ 


CONSEQ./ 


LINE/ITEM 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

LIKELIHOOD 

U0058-16-1 

STARTUP/SHUTDWN -OTHER  THAN 

NO  BASIN  F  FLUID  IN  TANK 

NO  WASTE  FEED  TO  INCINERATOR 

B 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

(•XSSXmsSSXSBSSXS 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

U0058-17-1 

EMGCY  SHUTDOWN-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

■■■■■■■■■■■■■■■■I  ■■tiiiBii  ■■■!■■  ■  TWIT  ■■■■■■■■■HI  ■■  If  T~TWfrim««i  ■■iimriniiniMiniBBiMif  ■■■■■■■■■■■■■■■■■■■¥■>■ 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W00S8-18-1 

MAINTENANCE-OTHER  THAN 

NOT  APPLICABLE 

COMMENTS: 

ACTION: 

AUDIT  NOTES: 

SSSUSSSSSSmmSSSSSSSSSSBSSSSSSSSSSSSSSfisSSSSSSSSSSSSSSSSSSSSSXSSSCSSSXSSXKSSCSSSSSSSKSSSSSBBCBKSKSMSSMMSSSSSSMMSSSMSSMS 

LINE/ITEM 

PROCESS  PARAMETER/ 

GUIDE  WORD 

POSSIBLE  CAUSES 

POSSIBLE  CONSEQUENCE 

CONSEQ./ 

LIKELIHOOD 

W00S8-19-1 

LEVEL -NO 

LOSS  OF  LEVEL  CONTROL 

NO  BASIN  F  FLUID  IN  DAY  TANKS. 

B 

COMMENTS:  SOI  WASTE  FEED  SYSTEM  INCLUDES  DUAL  TANKS. 


NO  FEED  TO  PUMPS  P-201A/B. 

ACTION:  REVIEW  DESIGNATIONS  OF  LEVEL  INSTRUMENTATION 
SHOWN  ON  PtIDs 


AUDIT  NOTES:  RESPONSE:  WESTON  11/5/91  REPORT 

(1)  YES 

(2)  INTERLOCKS  60  AND  70  ARE  TIED  INTO  THE  TANK  LEVELS  AND  WILL  SHUT  DOWN  THE 
SYSTEM. 

2/21/92  WESTON  SAME  AS  ABOVE 


VAGE  NO.  289 
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NAZMO  AND  OPERABILITY  STUDY  -  H  A  Z  0  P 
AUDIT  TRAIL  SUMMARY  REPORT 
CA  HAZOP  VER  1.3 


PROCESS  PARAMETER/ 
E/ITEM  GUIDE  WORD 


POSSIBLE  CAUSES 


POSSIBLE  CONSEQUENCE 


CONSEQ./ 

LIKELIHOOD 


B-20-1  LEVEL-LOW 


LOSS  OF  LEVEL  CONTROL 


^IMMEI 

jj^lT 

r 


PUMP  CONTINUES  TO  OPERATE  WITH 
NO  WASTE  FEED.  POTENTIAL  FOR 
PUMP  CAVITATION. 
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SUMMARY 

Woodward-Clyde  Consultants  (WCC)  acting  as  the  Army's  contractor  in  prefonnance  of 
the  Rocky  Mountain  Arsenal  (RMA)  Basin  F  Liquid  Interim  Remedial  Action  (IRA) 
document  to  use  a  Submerged  Quench  Incinerator  (SQI)  to  treat  the  liquid.  As  pan  of 
implementation  of  the  IRA  objectives,  RMA  will  prepare  a  System  Safety  Hazard  Analysis 
Repon  (SSHAR)  during  the  early  SQI  design  phase.  The  repon  shall  be  prepared  in 
accordance  with  Dept,  of  Defense  (DOD)  guidance  (Military  Standard  System  Safety 
Program  Requirements  882B-30  March  1984).  In  performance  of  the  IRA  objective  for  the 
SSHAR  requirement,  WCC  on  29  May  1990  began  the  Preliminary  Hazard  Analysis 
(PHA)  on  the  SQI  design  package  that  is  approximately  30%  complete.  The  PHA  was 
conducted  by  a  six  member  team  over  a  three  day  period.  The  scope  and  results  of  the 
PHA  study  follows. 
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1.0  INTRODUCTION 

The  Preliminary  Hazards  Analysis  (PHA)  for  the  Basin  F  liquid  waste  transfer  systems, 
submerged  quench  incinerator  (SQI),  vapcnr  treatment  system,  and  brine/solids  handling 
systems  was  conducted  in  order  to  identify  potential  safety-hazards  and/or  operability 
problems  with  the  design.  The  design  package  that  was  reviewed  was  cunently  at  the  30% 
stage.  The  objective  of  the  study  was  to  pinpoint  potential  safety  or  hazardous  problems 
early  in  the  design  phase  so  that  design  modiflcadons  or  recommendations  can  be 
considered  and/OT  implemented  in  a  cost  effective  way. 

The  PHA  team  was  composed  of  Woodward-Qyde  Consultants  (WCC)  staff  and  included 
process  and  design  engineers.  Staff  members  participating  in  the  study  were: 


Vince  Noble  Projea  Scientist  (Team  Leader)  SDO 

Louis  Bulger  Project  Engineer  SDO 

Valorie  Thompson  Project  Engineer  SDO 

Elaine  Puch  Project  Engineer  DEN 

Mike  Lawson  Project  Engineer  SDO 

Derek  Pimlette  Senior  Engineer  Plymouth  Mtg. 


The  members  of  the  team  had  experience  in  design  and/or  operation  of  incinerators  and  air 
pollution  control  devices,  hazards  analysis  procedures  and  studies,  or  process  design 
experience. 

Team  members  initiated  the  study  with  a  visit  and  tour  of  an  operating  submerged  quench 
incinerator  (SQI)  unit  at  the  Great  Plains  Gasification  Plant  (GP)  in  Beulah,  North  Dakota. 
Mr.  George  Gruber,  Principal  Process  Engineer  at  GP,  provided  the  PHA  team  with 
information  on  GP's  operating  experience,  maintenance  histories  and  design  modiEcations, 
as  well  as  accident  histories  for  the  facility. 

In  addition  to  the  tour  and  discussions  with  GP  personnel.  Dr.  Valorie  Thompson  also 
spoke  with  Mr.  Ted  Moss  at  the  Eli  Lilly  (Lilly)  facility  in  Qinton,  Indiana,  and  with  Mr. 
Gary  Zaborowski  of  American  Cyanamid  (Cyanamid)  in  New  Jersey  concerning  the 
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operation  experiences  they  had  with  SQI  unit  Lilly  q;>erates  a  SQI  at  their  Clinton  facility; 
Cyanamid  operates  a  SQI  at  their  Hannibal,  Missouri  facility.  A  record  of  the  telephone 
conversations  is  contained  in  Appendix  B. 

The  following  sections  provide  infomiadon  on  past  operating  experience  of  the  SQI  units  at 
other  facilities,  PHA  structure,  insights  and  recommendations,  and  items  which  may 
require  further  clarification  or  study.  Section  2  contains  a  summary  of  information  on  past 
operating  experience  obtained  from  the  tour  of  GP  and  the  telephone  conversations  with 
Lilly  and  Cyanamid.  Section  3  contains  a  description  of  the  conduct  of  the  PHA  study. 
Section  4  contains  insights  and  recommendations  obtained  from  the  study,  and  Section  5 
contains  items  which  may  require  further  study  or  clarification.  Section  6  outlines  the 
study  team's  recommendations  to  be  carried  into  the  next  level  of  design. 

2.0  PAST  OPERATING  EXPERIENCE 

Three  separate  facilities  which  operate  T«Thermal  SQI  units  were  contacted  to  obtain 
information  on  operating  experience,  which  included  accident  histories  and  design 
modifications.  All  three  units  have  been  in  operation  for  at  least  five  years. 

During  the  PHA  team’s  visit  to  the  GP  facility  in  North  Dakota,  several  safety  points  were 
discussed.  The  facility  has  experienced  two  accidents  during  its  operation.  The  first 
accident  occurred  before  the  unit  was  enclosed  and  was  qierating  at  an  ambient  tenqieTature 
of  -20®F.  The  combustion  air  intake  froze  over,  shutting  off  air  flow  to  the  incinerator. 
When  the  unit  was  shut  down,  the  fuel  solenoid  was  also  partially  frozen  and  closed  more 
slowly  than  designed.  As  a  result,  more  fuel  was  input  into  the  incinerator.  Upon  reaching 
the  hot  refractory,  the  fuel  ignited,  causing  an  explosion  within  the  incinerator.  GP 
subsequently  constructed  a  building  around  the  incinerator  to  contain  the  unit  and  guard 
against  weather-related  incidents,  plus  a  proceoure  to  add  more  purge  air  to  the  refractory 
after  shutdowns. 

The  second  accident  occuired  when  the  separator  fluid  level  indicator  failed.  The  vessel 
filled  with  brine  and  the  fiberglass  construction  failed,  causing  the  vessel  to  rupture  and 
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release  its  contents.  GP  has  since  replaced  all  of  the  downstream  FRP  components  with 
stainless  steel. 

GP  had  several  general  comments  on  the  SQI  system  design.  Operators  felt  that  the 
instrumentation  on  the  package  was  lightweight  and  GP  has  replaced  most  of  the 
instrumentation  with  more  robust  equipment.  GP  also  felt  that  the  fiberglass  construction 
was  unsatisfactory  and,  as  noted  above,  has  replaced  the  FRP  components  with  stainless 
steel.  Modifications  to  the  injection  guns  were  made  to  allow  for  easier  removal  and  nozzle 
replacement  during  incinerator  operation.  The  nozzles  clog  regularly  and  must  be  replaced 
frequently.  GP  also  went  to  a  new  nozzle  design  which  was  much  less  expensive  than  T- 
Thermal  replacement  nozzles.  GP  found  the  thermowells  to  bum  out  quickly  due  to  contact 
with  molten  material  in  the  incinerator.  Their  solution  was  to  build  "eyebrows"  above  the 
thermowells  to  deflect  the  molten  salts  and  hot  slag.  GP  also  found  that  the  refractory 
material  had  to  be  replaced  often  and  has  upgraded  the  refractory  brick  used  in  the 
incinerator.  The  material  used  on  the  support  ledges  was  also  replaced.  In  addition,  solids 
collect  in  the  bottom  of  the  quench  tank  during  operation  and  must  be  periodically  cleaned 
out.  GP  experienced  foaming  in  the  quench  tank  and  also  experienced  a  great  deal  of 
equipment  vibration  during  operation.  Rubber  expansion  joints  were  replaced  with  metal 
flex  joints.  Downstream  of  the  incinerator,  the  vapor  scrubber  packing  material  became 
plugged.  GP  believes  that  this  was  caused  by  the  ash  that  was  being  used  as  a  caustic  to 
neutralize  the  acidic  vapois.  The  packing  material  was  removed  and  the  scrubber  is  used 
without  packing  at  this  time.  GP  does  not  have  an  indoor  nronitoring  program  in  place  to 
monitor  the  workplace  for  potentially  hazardous  emissitms  from  the  SQI  unit. 

Both  Cyanamid  and  Lilly  have  reported  replacing  the  refractory  brick  inside  the  incinerator. 
Lilly  has  replaced  their  FRP  quench  tank  with  titanium,  and  Cyanamid  has  replaced  all  of 
their  FRP  components  with  stainless  steel.  Lilly  has  modified  their  guns  for  ease  of 
removal  for  nozzle  replacement,  and  Cyanamid  has  replaced  rubber  joints  with  metal  flex 
joints.  Details  of  the  conversations  with  Cyanamid  and  Lily  can  be  found  in  Appendix  A. 
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3.0  PHA  STUDY  CONDUCT 

On  May  29, 1990,  the  PHA  team  assembled  at  WCCs  Denver  office  to  conduct  a  project 
scoping  meeting  of  the  SQI  unit  and  transfer  systems  design  package.  Present  at  the 
meeting  were: 


Richard  Carmichael 

Project  Manager 

DEN 

JoAnn  Tischler 

Project  Manager 

DEN 

Brian  Gallagher 

Project  Engineer 

DEN 

Richard  Scheig 

Project  Engineer 

DEN 

Elaine  Puch 

Project  Engineer 

DEN 

Vince  Noble 

Projea  Scientist 

SDO 

Louis  Bulger 

Project  Engineer 

SDO 

Valorie  Thompson 

Project  Engineer 

SDO 

This  meeting  included  a  discussion  of  the  scope  of  work,  state  of  the  design,  and  the  form 
of  the  deliverable  for  the  PHA.  It  was  decided  that  the  deliverable  shall  take  two  forms,  an 
internal  written  report  and  an  oral  presentation  package  for  the  RMA  project  staff. 

The  main  PHA  working  team  was  identified  as  V.  Noble,  L.  Bulger,  E.  Puch,  M.  Lawson, 
and  V  .  Thompson.  The  team  began  the  PHA  by  walking  through  the  two  design  packages 
presented  to  the  team  by  the  WCC  design  group.  The  WCC  package  included  the  Basin  F. 
fluids  storage,  transfer,  bay  tanks  and  waste  water  tanks  plus  the  solid  handling  system 
downstream  of  the  spray  dryer  unit.  The  second  package  included  all  the  T-Thermal  SQI 
designs  plus  the  sub  (NIRO).  The  overall  design  package  was  then  broken  down  into 
study  units.  These  study  units  are  listed  on  Table  1 
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TABLE  1 


PHA  Study  Units 


UNIT  1 

UNIT2 

UNIT3 

UNrT4 

UNITS 

Pond  A  , to 

Day  Tanks  to 

BiineAnixing 

Gas  from 

Air 

Storage  Tanks 

Incinerator 

Tanks 

Separator  to 
Venturi 

Storage  Tanks 

Combustion  Air 

Transfer  from 

Venturi 

Water 

Blower 

Brine  tanks  to 
Dryer 

Transfer  to  Day 

Tanks 

Air  Atomizer 

Spray  Dryer 

Scrubber 

Electrical 

Day  Tanks 

Natural  Gas 

Spray  Dryer  to 

Caustic  to 

Sump 

Baghouse 

Scrubber 

Wastewater 

Incinerator 

Solids  Handling 

Liquid  Recycle 

Emergency 

Tanks 

Quench  Tank 

Air  to  Dryer 

Scrubber  Liquor 
to  Venturi 

Systems 

Quench  Water 

Gases  from 

System 

Baghouse  to 
Scrubber 

Separator 

On  May  30  and  31, 1990,  the  PHA  team  met  and  conducted  a  hazards  review  of  each  unit. 
The  review  involved  a  discussion  of  operation  of  each  major  vessel  and  line,  identification 
of  major  potential  failures  and/or  operational  problems,  and  discussion  of  potential  hazards 
or  safety  problems  which  could  arise  from  a  malfunction  or  operations  error.  The  study 
team  generated  a  list  of  design  recommendations  and  insights  which  are  listed  in  Section  4. 
The  study  team  also  generated  a  list  of  questions  or  items  requiring  further  study  or 
clarification,  which  is  presented  in  Section  S. 
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Notes  from  the  PHA  study  are  presented  in  Appendix  B.  The  support  systems  such  as 
utility  air,  water,  sump  opmticm,  and  electricity  were  not  discussed  in  detail  as  design  was 
still  conceptual  at  the  time  of  the  study. 

4.0  STUDY  INSIGHTS  AND  RECOMMENDATIONS 

The  following  insights  and  recommendations  are  divided  by  units  which  follow  the  PHA 
Study  Review. 

Unit  1  Components 

Basin  F  Liquid  Ponds  and  Storage  Tank 
Transfer  System  to  Day  Tanks 
Day  Tanks  and  Waste  Water  Tank 

1 .  Redundant  indicators  should  be  used  on  all  equipment.  All  indicators  to  be 
local  (at  the  vessel)  and  in  the  control  rooia 

2.  Visual  monitoring  of  operations  should  be  conducted  once  per  shift.  If 
liquid  transfer  line  is  covered  with  snow,  visual  checks  may  not  be 
appropriate  in  winter. 

3 .  Install  flow  totalizers  on  transfer  lines. 

4.  Add  level  indicators  in  storage  tanks.  Level  indicaten^  (bubblers)  could  be 
installed  from  top  of  tanks. 

5.  Operating  procedures  should  be  clearly  spelled  out,  especially  for  startup 
and  shutdown.  Clearly  mark  valves  as  to  q>en  and  closed.  Use  tagging 
procedures. 
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6.  Overflow  design  may  be  to  Tank  4  (Wastewabsr  tank  for  decon  water). 
Install  a  flow  switch  in  the  overflow  line  to  detect  any  overflow  so  that 
(^)erator  may  take  action. 

7.  Downsize  pumps  on  exit  from  wastewater  tank  to  limit  rate  at  which  this 
waste  can  be  sent  to  die  incineruor. 

Unit  2  Components 
Day  Tank  to  Incinerator 
Combustion  Air  Blower 
Air  Atcxnizer 

Natural  Gas  Supply  System 
Incinerator  Unit 
Quench  Tank 

Quench  Tank  Water  Make-up  System 
Separator  Vessel 

1 .  Consider  monitoring  the  composidon  of  fluid  going  into  incinerator  to  avoid 
operation  excursions. 

2.  Ensure  that  the  design  of  the  dedicated  compressor  for  atomizing  waste 
being  supplied  by  T-Thermal  is  adequate.  Great  Plains  had  to  increase  the 
capacity  of  the  compressor  because  the  design  was  not  adequate. 

3.  Inspect  guns  for  clogging  more  frequently  than  recommended  in  T- 
Theimal’s  operating  and  maintenance  instructions  given  experience  of  other 
operators. 

4.  Install  pressure  indicators  at  nozzles  that  are  remote  as  well  as  local. 

5.  Install  remote  indicator  for  flow  into  incinerator.  Ensure  that  redundant 
indicators  exist. 
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6.  Ensure  that  natural  gas  bleed  is  directed  to  a  safe  area  and  ensure  that  it  does 
not  vent  near  any  combustion  sources.  Bleeder  valve  needs  to  be  checked 
periodically  for  leakage. 

7.  Include  design  of  backup  fuel  (propane)  system  on  P&IDs.  Design  not 
indicated  on  cunent  P&ID. 

8.  Upgrade  the  refiractoiy  brick  in  die  incinerator. 

9.  Investigate  the  necessity  for  replacing  refractory  ledge  supports  in  the 
incinerator. 

10.  Consider  designing  quench  tank  so  that  it  is  removable  from  beneath 
incinerator  during  changeout  of  bricks  for  ease  of  replacement 

1 1 .  Consider  replacement  of  rubber  joints  on  incinerator  with  metal  flex  joints. 

1 2 .  Review  instrumentation  for  quality  and  reliability. 

13.  Replace  fiberglass  (FRP)  design  of  quench  tank  with  stainless,  titanium,  or 
other  stronger  material. 

14.  Ensure  that  recycle  entry  from  separator  into  quench  tank  be  placed  high 
enough  so  that  it  will  not  plug. 

15.  Install  temperature  indicator  on  separator/quench  tank  water  as  redundant 
indicator  for  level  and  cooling. 

16.  Address  potential  for  foaming  during  incinerator  qieration.  Potential 
mineral  problem  in  make-up  water 

Unit  3  Components 

Brine  Liquid  Mixing  Tanks 

Transfer  System  of  Brine  to  Spray  Dryer 
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Spray  Dryer 

Dryer  to  Baghouse  Process 
Solids  Handling  After  Bag  House 
Air  to  Dryer 

Gases  From  Baghouse  to  ScruMrer 

1 .  Consider  disposal  of  liquid  brine  as  it  comes  off  the  tank  rather  than  going 
through  the  drying  operadcm  and  disposing  of  solid  brine.  If  brine  disposal 
is  the  chosen  opdmt,  only  ooc  holding  tank  will  be  used. 

2.  Check  pump  sizing  on  recycle  to  quench  tank. 

3.  In  comparing  NIRO  design  with  WCC  system,  ensure  that  pn^rer  checks 
valve  and  other  design  features  are  included  to  avoid  oontaminadmi  from 
solids  released  in  die  dryer  qieradon. 

4.  Install  an  alarm  to  indicate  loss  of  cooling  water  flow  to  qrray  dryer 
injecdon  nozzle  (possibly  a  flow  meter  or  temperature  indicator). 

5.  Move  all  local  instrument  panels  to  main  terrwte  control  panel.  Renoote  local 
indicators  should  also  be  used. 

6.  Consider  ^tendal  for  cleanout  of  solids  from  spny  dryer. 

7.  Tie  in  pressure  indicator  on  spray  dryer  gas  inlet  to  shutdown. 

8.  Consider  design  modificadon,  use  induction  transfer  system  on  solids 
transfer  through  baghouse  to  disposal  in  lieu  of  a  pressurized  system. 
Potential  for  fiigidve  emissimis  widt  pressurized  pneutnadc  system.  Rotary 
valve  may  also  be  a  problem. 

9.  Locate  baghouse  in  a  separate  building  or  sealed  off  from  nuun  building  to 
minimize  exposure  to  emissitMts  in  other  parts  of  the  building. 
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10.  Ensure  that  an  open  circuit  on  dtermocouple  in  solids  handling  system  is  an 
alann  condition. 

1 1 .  Include  low  pressure  alarm  as  well  as  high  alarm  cm  baghouse  to  indicatt 
bag  failures. 

5.0  ITEMS  FOR  FURTHER  STUDY  OR  CLARfflCATION 

The  following  items  for  study  or  clarification  are  also  organized  by  units  that  the  PHA 

conducted. 

Unit  1  —  Basin  F  Liquid  Tanks  and  Transfer  System. 

1 .  Can  input  transfer  line  from  Pond  A  be  designed  to  inlet  at  the  top  of  the 
storage  tanks?  This  issue  was  raised  in  the  past. 

Unit  2  T-  Day  Tanks  to  SOI  Separator  Vessel 

1 .  What  is  material  of  transfer  line  from  da>  tanks  to  incinerator  that  is 
proposed  by  T-Thermal? 

2.  There  appears  to  be  a  discrepancy  in  the  design  specifreations  sent  by  T> 
Thermal  as  to  whether  the  interlock  will  shut  down  the  natural  gas  flow  or 
whether  the  natural  gas  must  be  shut  down  by  manual  valves.  Normal 
operating  procedures  for  shutdown  mention  manual  valves.  Interlock 
system  mentions  automatic  shutdown  for  natural  gas,  waste  stream, 
atomizing  air. 

3.  Proposed  emergency  backup  fuel  is  propane.  Upon  loss  of  natural 
gas,propane  system  will  come  on  line,  mixed  widi  air.  Design  not  indicated 
on  P&ID.  Is  propane  the  best  alternative  fuel?  Propane  storage  may 
present  a  potential  hazard. 


a/vcnl 


-10- 


Project  No.  22206A-5000 


4.  How  do  operators  detect  quickly  loss  of  brine  level  in  the  quench  tank? 

5.  Separator  operation  is  not  discussed  in  T-Thennal  package  material. 

6.  Material  construction  of  the  separator?  (Probably  FRP)  Recommend 
investigadon  of  FRP  material  and  consider  potential  for  replacemoit  with 
more  robust  material 

7.  No  indication  of  level  in  quench  tank  or  separator-potential  (^;>erational 
problems  and  potential  for  loss  of  level  in  quench  tank. 

8 .  No  indicatiem  of  temperature  on  liquid  in  sqiarator/quench  tank. 

9.  Location  and  detection  of  overflow  of  water  in  separator  needs  to  be 
determined. 

10.  Is  local  instrumentation  explosicm  proof? 

Unit  3  —  Brine  Holding  Tank  to  Sprav  Dryer 

1 .  Size  of  mixing  tank  is  still  in  question.  Army  had  irutially  requested  two- 
day  storage.  WCC  did  not  agree  that  two-day  storage  was  necessary. 
Mixing  tank  is  not  yet  on  P&IDs.  Brine  will  contain  both  dissolved  and 
suspended  solids.  Design  is  for  two  40,(XX)  gallon  tanks.  Brine  will 
contain  metals.  Brine  is  not  acutely  hazardous  to  humans  at  this  point 

2.  Material  for  tanks  is  not  determined. 

3 .  P&ID  states  that  flexible  hoses  will  be  used  at  transfer  from  brine  tank  to 
dryer.  Is  this  connect? 
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4.  Unclear  at  this  level  of  design  how  an  operational  problem  or  malfunction  of 
the  spray  dryer  would  be  detected. 

5 .  Materials  of  bags  can  be  very  sensitive  to  temperature.  Design  of  materials 
are  not  clear  at  this  point  If  low  temperature  bags  are  used  this  may  be 
another  concern  for  release  upon  failure  of  material  at  high  temp^erature. 
High  temperature  bag  material  may  be  more  expensive  and  not  last  as  often. 

6.  There  is  a  potential  with  this  design  to  punq>  particulates  into  atmosphere  if 
baghouse  fails.  Another  configuration  may  be  to  use  a  cyclone  after  the 
spray  dryer  and  before  the  baghouse,  using  the  baghouse  as  a  final  removal 
procedure.  Baghouse  is  All  wait  will  be  conducted  on  a  Time  and  Material 
Basis.  Monthly  progress  reports  and  invoices  will  track  costs  to  date. 

7 .  Time  allowed  for  maintenance  in  planned  operating  parameters  is  felt  to  be 
inadequate. 

8 .  Further  investigation  needs  to  be  made  to  determine  what  the  limitations  are 
on  rail  transport.  Additional  analysis  is  needed  for  solid  vs.  liquid 
handling. 

9.  Release  of  particulates  is  a  concern  •  as  there  is  potential  for  bags  to  have 
holes,  particulates  can  be  released  to  the  atmosphere.  Have  allowable 
emissions  accounted  for  this? 

1 0.  What  is  the  function  of  the  vacuum  pump  on  the  inlet  to  the  spray  dryer? 

1 1 .  Configuration  of  inlets  to  spray  dryer  (instrument  air,  purge  water  supply, 
cooling  water)  is  unclear  fixxn  drawing. 

Unit  4  -  Gas/Liquid  Process  in  Venturi  and  Scrubber 

1.  What  is  failure  mode  of  venturi?  (qren/shut) 
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2.  Material  of  line  is  FRP.  Need  to  confirm  its  adequacy  for  this  service. 

3.  Level  control  cm  venturi?  Assumed  to  be  in  equililnium  with  level  in 
scrubber.  Level  indicator  on  scrubber  on  low  level  additicmal  fresh  water 
makeup  into  scrubber. 

4.  Is  level  control  redundant?  It  does  not  appear  to  be  redundant  on  the  P&ID. 
If  level  control  instrumentation  fails,  untreated  gas  is  emitted  through  the 
stack.  Analyzers  on  stack  should  detect  untreated  gas. 

5.  What  does  interlock  shut  down?  Incinerator/scrubber  operatiwi? 

6.  Blowdown  is  not  directly  controlled  by  liquid  level  in  scrubber. 

7 .  What  is  analyzer  AIC  to  spray  dryer  surge  tank  analyzing  for?  We  assume 
conductivity  as  it  controls  control  valve  to  spray  dryer  surge  tank  but  it  is 
not  indicated  on  P&ID. 

8 .  Control  of  TDS  in  scrubber  is  unclear. 

9.  Are  we  sending  caustic  to  the  separator  without  pH  control  on  separator 
liquid?  It  appears  that  addition  of  causdc  can  go  to  either  downcomer  water 
inlet  and  scrubber  but  pH  is  only  measured  at  scrubber. 

1 0.  Check  on  heat  evolved  when  mixing  50%  NaOH  with  water  down  to  18%. 

11.  Controlled  by  level  controls.  Concerns  about  how  solids  buildup  is 
controlled  as  per  question/comment  above.  Potential  to  lose  water  in 
scrubber  as  discussed  above. 

12.  Water  balance?  Samequestionaboutconductivity  meter  controlling  water 
balance.  What  is  mass  balance  on  water  -  does  Basin  F  liquid  water  stay  in 
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system  or  does  flue  gas  pull  water  out  of  the  system?  How  much  fresh 
water  is  coming  in?  If  Basin  F  feed  ccmtinues  to  come  in,  does  conductivity 
increase?  Mass  balance  shows  39  GPM  of  fresh  makeup  water  into  system. 

13.  We  have  some  questions  about  the  work  environment  and  nxMiittmng  which 
we  feel  should  be  in  place.  There  is  the  potential  for  release  indoors  of 
particulates,  heavy  metals,  acid  gases,  and  other  emissions.  We 
recommend  indoor  monitoring  of  the  work  environment 

14.  Questions  have  been  raised  about  the  adequacy  of  the  overdesign.  It  is 
possible  that  the  SQI  will  take  longer  for  startup  than  anticipated.  Because 
of  the  tight  schedule  for  removal  of  the  Basin  F  liquids  from  the  tanks  by 
1993,  it  may  be  prudent  to  include  additional  holding  capacity  to  increase 
throughput  if  necessary. 

6.0  CONCLUSIONS 

The  PHA  has  developed  a  list  of  recommendadons  and  items  which  the  team  felt  warranted 
further  study.  Key  elements  in  the  study  are  quesdons  about  the  adequacy  of  the  FRP 
material,  redundancy  of  controls  and  indicators,  potendal  for  release  of  particulates  and 
heavy  metals  from  the  baghouse  either  into  the  indoor  environment  or  up  the  stack,  thus 
increasing  the  emissions.  Other  issues  include  indocs*  air  mcmitoring,  refractory  material 
replacement,  incinerator  nozzle  design,  and  potential  for  brine  disposal  as  an  alternative  to 
solids  handling. 
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APPENDIX  A 

TELEPHONE  CXDNVERSATION  NOTES 

On  May  25, 1990,  Dr.  Valoric  Thompson  of  WCC  called  American  ^anamid's  office  in 
New  Jersey  to  discuss  operation  of  the  SQI  unit  located  in  Hannibal  with  Cyanamid 
engineers.  According  to  Mr.  Gary  Zaborowski  of  Cyanamid,  the  operating  SQI  unit  at 
Cyanamid's  Hannibal  facility  has  experienced  some  of  the  same  difficulties  as  the  unit  at 
Great  Plains  Gasification  Plant  in  North  Dakota.  Cyanamid  has  replaced  most  of  the  FRP 
materials  with  steel,  as  they  found  that  temperature  excursions  downstream  of  the 
incinerate  caused  problems  in  the  unit.  Cyanarmd  has  also  replaced  all  rubber  joints  on  the 
unit  w  ith  metal  flex  joints.  Cyanamid  has  replaced  their  refractory  brick  with  material  from 
Gillespie  and  Powers  in  St.  Louis,  Missouri.  Mr.  Zaborow^  suggested  the  design  team 
discuss  refractory  materials  with  Dr.  Charlie  K.  Gillespie  of  GiUespie  and  Powers.  As 
Cyanamid's  makeup  water  has  a  high  mineral  content,  the  quench  tank  experiences  solids 
buildup.  Cyanamid  has  modified  the  design  of  the  quench  tank  so  that  it  can  be  removed 
from  l^low  the  incinerator  downcomer.  Tliis  facilitates  both  quench  tank  cleanout  and 
refractory  replacement.  Mr.  Zaborowski  suggested  that  Dr.  Thompson  call  Marlow 
Severin,  maintenance  engineer  at  the  Hannibal  facility  for  further  information.  Cyanamid 
does  not  monitor  indoor  air  quality. 

On  May  30,  1990,  Dr.  Thompson  called  the  Eli  Lilly  facility  in  Clinton,  Indiana.  The 
operating  SQI  unit  at  the  Lilly  facility  has  been  modified  slightly.  According  to  Mr.  Ted 
Moss  of  Lilly,  the  refractory  materi^  has  been  replaced  with  a  Green*L  90  brick  hat  is 
expensive  but  has  held  up  under  1800  degree  operating  temperatures  for  three  years.  Lilly 
has  also  modified  the  injection  guns  to  include  a  ball  joint  so  that  the  guns  can  be  removed 
during  incinerator  operation  to  replace  plugged  nozzles.  Lilly  also  redesigned  the  nozzles 
in  house  to  cut  the  replacement  cost.  Lil  y  has  installed  a  clinker  grinder  beneath  the  quench 
tank  to  grind  up  solids  in  the  slag,  and  has  replaced  their  FRP  quench  tank  with  titanium. 
The  rest  of  the  FRP  components  are  stil  in  use.  Lilly  does  not  currently  monitor  indoor  air 
quality  but  is  considering  a  monitoring  program. 
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APPENDIX  B 
PHA  STUD Y  NOTES 


PHA  for  Rocky  Mountain  Arsenal 
May  30. 1990 

Hazard  Analysis  Team  Members  I^esent: 

V.  Noble 
L.  Bulger 
E.  Puch 
V,  Thompson 


System  separated  into  five  units: 


UNIT  1 _ UNIT  2 _ UNira _ UNIT  4 _ UNITS 

Pond  A  to  Storage  Day  Tanks  to  BrineAnixing  Gas  from  Air 

Tanks  Incinerator  Tanks  Sepuator  to 

Venturi  Water 

Storage  Tanks  Combustion  Air  Transfer  from 

Blower  Brine  tanks  to  Venturi  Electrical 

Transfer  to  Day  Tanks  Dryer 

Air  Atomizer  Scrubber 

Day  Tanks  Spray  Dryer 

Natural  Gas  Quistic  to 

Wastewater  Tanks  Incinerator  Spray  Diyer  to  Scrubber 

Baghouse 

Quench  Tank  Liquid  Recycle 

Solids  Handling 

Quench  Water  Scrobbo’  Liquid 

System  Air  to  Dryer  io  Venturi 

Separator  Gases  from 

Ba^ouseto 
ScruMer 
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UNIT  1 

A.  Pond  A  to  Storage  Tanks  -  20  to  40  GPM 
Operating  Mode  •  Filling  Tank 

1 .  Loss  of  pump/power  to  pump 

Instrumentation:  npessure/flow  indicators 

Lose  flow  to  tanks.  If  valves  are  not  open,  we  have  cavitation  of 
pumps.  2nd  pump  used  as  backup. 

2.  Third  party  accident  -11/2  inch  line  inner  diameter  pipe  - 1500  feet 
long. 

Line  is  sloped  to  drain  into  sump  in  storage  tank  area  or  into 
impoundment  No  check  valves  on  drawing  near  tank.  If  line  is 
completely  severed,  potential  ctmtaminadon,  cleanup,  H&S,  odor 
problem. 

Line  is  fenced  in  •  can  be  covered  with  snow.  Leak  detection  on  line 
•  potentially  electrical  detecticm  system  (flow  may  be  too  low  for 
DP/SCADA  system).  Permalert  system  recommended.  Line  has 
outer  ccmtainment  line. 

Redundant  indicators  recommended  for  everything. 

3 .  Existing  valves  on  tanks  lead  •  structural  integrity  not  known. 
Contamination/cleanup/H&S/odor  problem. 

4 .  Lines  are  heat  traced  -  t^d  have  a  problem  with  loss  of  heat 
tracing.  Lines  are  insulated  as  well.  Could  have  a  potential  freezing 
problem  upon  power  interruption.  Backup  power  supply  available. 

5 .  Pond  capacity  for  holding  all  three  taiiks  is  not  adequate  •  1993  to 
drain  tanks  -  if  diis  is  not  achieved  -  potential  overflow/capacity 
problems.  May  go  to  Pond  B. 

6.  Operator  error  -  putiq)  direct  from  pond  to  tank  •  no  catastrc^hic. 

Potential  issues  •  can  we  put  die  input  line  to  die  top  of  the  tanks? 
This  issue  was  raised  in  the  past. 

Recommendadons  -  monitoring  (visual)  of  operations  •  cmce  per 
shift.  If  line  is  coveted  with  snow,  visual  checks  may  not  be 
appropriate  in  winter. 
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Recommendation  •  redundant  indicators  on  everything.  Install  flow 
totalizers. 

B .  Storage  Tanks  -  three 

Tank  2  will  be  emptied  first  -  structural  integrity  is  in  question.  Phase  1  operation  - 
emptying  a  single  tank.  Phase  2  •  dual  tank  operations.  No  indicators  on  tank  • 
only  level  switches  with  high  and  low  alarms. 

1 .  Add  level  indicators  >  lower  from  top  of  tanks  -  potentially  use 
bubblers. 

2.  Level  alarms  fail  •  overfilling  tank  is  not  pn^ble. 

3 .  Failure  of  scrubber  system  •  not  considered  critical.  Not  offgassing 
significantly.  Offgassing  may  occur  when  filling  tanks.  Potential 
community  relation/health  problem. 

4.  Tank  integrity  -  structural  failure.  Tanks  are  diked.  No  structural 
analysis  has  been  done.  Containment.  May  not  use  tanks  if  they  are 
not  structurally  sound.  Pumping  tanks  to  ponds  -  potential  to  go 
into  Pond  A  or  Pond  B. 

5 .  Backup  of  Basin  F  liquids  into  water  purge  tank  -  suggest  to  use 
motor  operated  valves  connected  to  pumps  for  purging  •  some 
contamination  in  water  purge  tanks. 

If  valves  leak  •  potential  for  release.  Valve  misalignment  may  be  a 
consideration. 

Recommendations  -  sped  out  operating  procedures  -  clearly  mark 
valves  as  to  open  and  closed.  Use  tagging  procedures.  Make  this  a 
part  of  operating  procedures. 

C .  Transfer  from  Storage  to  Day  Tanks 
Line  will  be  1200  feet  long. 

1 .  Line  break/leak  in  third  party  accident  •  potential  to  empty  large 
storage  tanks  completely,  ^vironment^  concern  with  release  of 
Basin  F  liquids.  Requires  operator  to  close  nuuiual  valve  to  shut  off 
flow.  Leak  detection  system  should  detect. 

2 .  Valve  leak  -  envircmmental  release  •  leak  detection  system. 

3 .  Lines  are  situated  outside  of  building.  Line  is  doublewalled,  heat 
traced.  Loss  of  heat  tracing  can  lead  to  potential  for  freering  in  line 
at  very  low  flow  rates. 
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4.  Potential  for  nusoperadng  vath  incorrect  valving.  See 
recommendation  for  operating  procedures  above. 

5.  Tanks  are  filled  on  bottom  of  tanks. 

D.  Day  Tanks 

Two  day  tanks  in  operation.  15,000  gallcxi. 

1 .  High  level  in  day  tanks.  Transfer  pumps  will  be  shut  off.  If  level 
indicator  fails  potential  exists  for  overfilling  tanks.  Overflow  will  be 
added  to  tank  design.  Redundant  indicators  are  not  in  current  design 
package.  Leve*  indication  is  remote. 

2.  Materials  to  be  used  have  not  been  established.  The  tanks  will  be 
indoors  and  probably  will  be  insulated. 

3.  Loss  of  agitator.  No  consequence. 

4.  Offgassing  not  expected  to  be  significant.  Much  ammonia  is  tied  up  in 
salts.  It  was  expected  that  most  of  the  ammonia  has  offgassed. 

5.  Vapor  recovery  system  failure  •  potential  for  release  of  ammonia  and 
other  ^ases  indoors.  Vapor  scrubbers  are  all  carbon  -  no  liquid 
scrubbing. 

6.  Tank  switching  is  going  to  be  motor  grated,  tied  into  level  alarms. 
Valves  tied  into  low  and  high  level  indicators.  Potential  for  overfilling 
tanks  if  the  instrumentation/valves  fail.  Tanks  can  overflow  if 
overfilled. 

7 .  Overflow  design  may  be  to  Tank  4  (Wastewater  tank  for  decon  water). 
Should  tank  an  overflow  problem.  Suggestion  is  to  put  a  flow  switch  in 
the  overflow  line  to  detect  any  ovemow  so  that  operator  may  take 
action. 

E.  Wastewater  Tank 

Wastewater  Tank  is  15, OCX)  gallons,  also  located  indoors. 

1 .  Truck  Drain  is  removed  from  PFD,  may  have  to  decon  rail  cars  -  call  it 
Solids  Loading  Decon. 

2.  Wastewater  tank  should  be  bled  into  day  tanks  slowly.  If  wastewater  is 
pum]!^  in  quickly,  this  could  case  a  prt^lem  downstream  in  incinerator 
with  incinerator  operation.  On  high  level  of  wastewater  it  should  feed 
into  day  tanks.  C5ne  option  is  a  design  modification  to  downsize  the 
pumps  so  that  you  can't  get  a  quick  flush  of  wastewater  into  the 
incinerator. 
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Recommendations:  Downsize  punms  cm  exit  from  wastewater  tank. 
Possibly  monitor  die  ccmqiosition  of  fluid  going  into  incinerator  to  avokl 
operation  excursions. 


UNIT2 

T-Thermal  Design  Package  -  Units  2,  3, 4,.  T-Thermal  has  design  from  pumps 
forward. 

A.  Transfer  from  Day  Tanks  to  Incinerator 

1 .  Potential  for  monitcning  composition  of  liquid  going  into  incinerator  to 
avoid  operation  excursions. 

2.  Strainers  are  designed  for  lines  into  injection  guns  to  avoid  plugging  of 
nozzles. 

3.  What  is  material  of  line  that  is  proposed  by  T-Thermal? 

4.  Leak  from  line  -  Basin  F  liquid  inside  building,  drains  to  Wastewater 
Tank. 

5 .  Two  pumps  on  line  •  automatic  back  up  pump  operation. 

6.  Flow  control  valve  fails  closed  -  shuts  down  feed  pumps.  Incinerator 
may  get  hot 

B .  Combustion  Air  Blower 

1.  Combustion  Air  Blower  fails  -  no  combustitm  air  to  incinerator, 
designed  to  shut  down  incinerator  operation,  there  appears  to  be  a 
discrepancy  in  the  design  specs  sent  by  T-Thermal  as  to  whether  the 
interlock  will  shut  down  the  natural  gas  flow  or  whether  the  natural  gas 
must  Be  shut  down  by  manual  valves.  Normal  (operating  poceduies  for 
shutdown  mention  manual  valves.  Interlock  ^stem  mentions  automatic 
shutdown  for  natural  gas,  waste  stream,  atomizing  air. 

2.  If  methane  continues  after  air  is  shut  down,  potential  may  exist  for 
explosion  in  incinerator. 

C.  Atomizing  Air  Blower 

1.  Dedicated  compressor  for  atomizing  waste  being  supplied  by  T- 
Thermal.  Great  Plains  had  to  upsize  the  compressor  as  design  was  not 
adequate. 
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2 .  Lx>ss  of  atomizing  air  -  loss  of  bum  efficiency,  waste  stream  will  go  into 
quench  tank,  may  have  instant  clogging  of  nozzles.  Will  require 
maintenance  of  guns. 

3.  We  recommend  more  frequent  inspection  of  guns  for  clogging  given 
experience  of  other  operators. 

4.  Pressure  indicator  at  nozzle  should  be  remote  as  well  as  local. 

Recommendation  -  all  indicators  of  flow  into  incineratm*  should  be 
remote  as  well  as  local  and  redundant 

5.  Nozzle  plugging/pulsing  may  be  a  si^ificant  source  of  vibration  as 
experienced  at  Great  Plains  when  operating  at  20%  design. 

D.  Natural  Gas/Fuel  Input 

Accident  history  at  Great  Plains  Synfuel  Plant,  December  1984, 
indicates  that  air  intake  clogged  due  to  frost,  incinerator  shutdown 
commenced.  Fuel  solenoid  was  also  frozen  and  closed  slowly, 
allowing  gas  to  continue  to  flow  into  incinerator.  This  caused  an 
explosion.  Solution  was  to  locate  the  unit  inside  a  building  to  guard 
against  extreme  weather. 

1 .  Block  and  Bleed  •  bleed  should  be  directed  to  a  safe  area  and  ensure 
that  it  does  not  vent  near  any  combustion  sources. 

2.  Emergency  backup  fuel  is  propane.  Upon  loss  of  natural  |;as,  propane 
system  will  come  on  line,  nuxed  with  air.  Design  not  indicated  on 
P&ID. 


E.  Incinerator 

1 .  Refractory  brick,  according  to  Great  Plains,  Eli  Lilly,  and  American 
Cyanamid,  will  require  replacement  shortly  after  beginning  operation. 
We  recommend  that  the  refractory  brick  type  be  upgraded  based  on 
infcxmation  frtxn  other  SQI  (^)erators. 

2.  Ledge  supports  did  not  hold  the  refractory  bricks.  Materials  had  to  be 
changed  at  Great  Plains. 

3.  Cyanamid  had  quench  tank  designed  so  that  it  could  be  rolled  away 
from  incinerator  during  changeout  of  bricks  fOT  ease  of  replacement. 

4 .  Rubber  joins  have  been  replaced  by  both  Great  Plains  and  Cyanamid  as 
they  may  be  burned  up. 
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5.  Thennocouple  wells  at  Great  Plains  failed  after  only  a  few  hours  of 
service.  Great  Plains  felt  that  the  thennocouple  design  was  inadequate 
for  their  use.  Great  Plains  bums  a  wide  varied  of  waste  and  fuel  types. 

6.  Downcomer  design  •  material  for  downcomer  is  Hastalloy.  Pressure 
drop  across  holes  in  downcomer  was  lower  than  pulsation  of  water  at 
Great  Plains.  Great  Plains  was  operating  at  this  tirtw  at  80  to  75%  of 
rated  waste  flow. 

7.  Great  Plains  modified  instrumentation.  Review  of  instrumentation  for 
quality  and  reliabilir\  is  recommended. 

F.  Quench  Tank 

Fiberglass  is  the  projrosed  material  for  .he  quench  tank.  Great  Plains, 
Cyanamid,  and  Eli  Lilly  have  replaced  the  nber^lass  material  on  their 
SQI  units  with  mote  robust  materials.  Cyanamid  is  going  to  all  stainless 
in  their  latest  designed  incinerator. 

1 .  Liquid  level  in  quench  tank  -  level  indicator  not  present  -  low  level,  hot 
gas  will  run  out  of  incineratOT  unit,  shut  down.  Recommend  potential 
backup  control  for  quench  tank.  Overflow  is  into  separator.  Quench 
tank  and  separator  should  be  operated  at  equilibrium.  Temperature 
indicator  on  line  to  separator  is  interlocked  to  shut  down  and  measure 
gas  temperature  from  quench  tank. 

2.  Maintenance  will  require  that  solids  be  mucked  out.  Recommend  that 
design  ensure  that  recycle  ennry  from  separator  into  quench  tank  be 
plac^  high  enough  so  Aat  it  will  not  plug. 

3 .  Inadequate  recycle  to  quench  tank  •  pump  sizing  should  be  checked. 

4.  Great  Plains  had  some  foaming  problems  in  their  quench  tank.  Potential 
for  foaming  at  RMA  should  be  addressed. 

5 .  Material  failure  of  Quench  Tank  -  if  fiberglass  material  fails,  this  could 
cause  a  release  of  very  hot  gases  into  work  area  and  pose  a  potential 
danger  to  workers  in  the  area. 

Question:  How  do  you  detect  quickly  that  you  are  losing  level  in  the 
quench  tank? 

G .  Quench  Water  System 

Wee  will  design  the  tank  to  provide  holdup.  T-Thermal  will  draw  from  this  tank 
for  makeup  water  in  addition  to  the  recycle  mm  the  separator  and  scrubber. 
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1.  Pump  on  makeup  water  fails.  Backup  pump  should  be  available. 
Potential  for  loss  of  level  and  ultimate  dr^ng  of  quench  tank.  This 
simadon  dx>uld  be  idmtified  by  level. 

2.  Upon  any  leak  of  water,  drain  goes  sump,  to  wastewater  tank  and  is 

recycled  tluxNigh  die  system. 

H.  Separator 

Separator  operation  is  not  discussed  in  T>Thennal  package  material. 

1.  What  material  is  seiMtrator?  FRP-27  Reconunend  investintion  of 
material  and  potentiu  for  replacement  with  nxxe  robust  materiu. 

2.  Plugging  in  brine  transfer  line  -  recycle  to  quench  tank  is  lost,  lose  brine 
to  mix  tanks  to  go  to  sfffay  dryer.  May  detect  by  level  indicator. 

3 .  Level  indicator  fails  •  No  indication  of  level  in  quench  tank  or  separator 
•  potential  operational  problems  and  potential  for  loss  of  level  of  quench 
tank. 

4.  No  indication  of  ten^ierature  cm  liquid  in  sqrarator/quench  tank. 

5.  Material  failure  of  separator  •  hot  gases  released  into  building.  Gases 
will  not  be  as  hot  as  gases  released  noro  incinerator. 

6.  Location  and  detection  of  overflow  of  water  in  separator  needs  to  be 
determined. 

Question:  Is  local  instrumentation  explosion  proof? 

UNITS 

A.  Brine  Tank 

Size  of  mixing  tank  is  still  in  question.  Army  had  initially  requested  two-day 
storage.  WCC  did  not  agrM  diat  two-day  storage  was  necessary.  Mixing  tank  is 
not  yet  on  P&IDs.  Brine  will  contain  both  dissolved  and  suspended  sdids.  Desim 
is  for  two  40,000  gallon  tanks.  Brine  will  contain  metals.  Brine  is  not  acutely 
hazardous  to  humans  at  titis  point 

1 .  Loss  of  pump  -  one  standby  pt^.  Loss  of  both  pun^s,  liquid  level  of 
separator  rises,  overflow  aM  high  level. 

2.  Plugging  of  line  with  suspended  solids.  Delta  P  indicator  on  pumps 
shouU  detect 
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3.  Loss  of  agitator.  If  running  continuously  as  designed,  tank  will  not  be 
full.  Draw  brine  off  bottom,  feed  from  t(^.  Potential  for  solids 
accumulation  if  brine  tanks  are  used  for  stmage. 

4.  Material  for  tanks  is  not  determined. 

Comment:  Brine  can  be  disposed  as  it  comes  off  the  tank  rather  than 
going  through  the  drying  operation.  If  brine  disposal  is  the  chosen 
qpdon,  only  one  tank  will  be  used. 

B .  Transfer  from  Brine  Tank  to  Dryer 

1 .  Line  plugging  -  backup  Inine  into  brine  tank,  delta  P  on  pumps  should 
indicate. 

2 .  Nozzle  plugging  -  dino. 

Question:  P&ID  states  that  flexible  hoses  will  be  used  at  transfer  from 
brine  tank  to  dryer.  Is  this  ccurect? 

C.  Spray  Dryer 

1 .  Loss  of  air  *  potential  backup  of  Inrine  into  spray  dryer,  possible 
carryover  of  brine  into  baghouse. 

2.  Purge  water  supply  failure  •  no  purging  of  nozzle,  etc.  In  comparing 
NIRO  design  with  WCC  line,  ensure  that  proper  checks  be  made  to 
avoid  contamination. 

3.  Loss  of  cooling  water  to  atomizer.  Could  possibly  cause  mechanical 
problems  in  atomizer.  We  recommend  that  an  alarm  be  placed  to 
indicate  loss  of  cooling  water  flow,  possibly  a  flow  meter. 

4.  Unclear  at  this  level  of  design  how  a  malfunction  of  the  spray  dryer 
would  be  detected 

D.  Spray  Dryer  to  Baghouse 

1 .  Loss  of  temperature  indicator  and  control  •  potential  for  carryover  of 
high  temperature  solids  into  ba^ouse  and  failure  of  baghouse. 

Recommendation:  We  recommend  that  local  instrument  panels  all  be  cm 
main  remote  cmitrol  panel.  Local  indicarors  should  also  be  used. 

2.  Plugging  of  line  -  high  moisture  content  or  large  pieces  in  line.  Spray 
dryer  test  is  forthcoming.  WCC  may  recommend  including  potentiid 
cleanout  for  spray  dyer.  Will  be  indicated  by  vacuum  Qow  pressure)  in 
baghouse,  drj^  pressure  increases.  Recommend  that  pressure  indicator 
be  tied  in  to  shu^own. 
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E.  Baghouse 

1 .  Periodical  cleaning  is  necessary  fcft  baghouse.  Problems  with  bags 
binding  or  material  collecting  on  bags  and  not  removed.  Holes  in  bags 
are  possible,  concentration  is  higher  and  particulates  could  be  released 
into  building  and  cause  health  ptoUems  (particulates  and  heavy  metals). 
Changeout  of  bags  is  also  an  exposure  problem.  Potential  exists  for 
ctmtamination  of  entire  building. 

2.  All  solids  are  being  routed  through  baghouse  which  could  cause 
problems. 

3 .  Problems  can  be  encountered  removing  dust  through  conveyor. 

4.  Materials  of  bags  can  be  very  sensitive  to  temperature.  Design  of 
materials  are  not  clear  at  this  point.  If  low  ten^rature  bags  are  us^ 
this  may  be  another  concern  for  release  upon  failure  of  material  at  high 
temperature.  High  temperature  bag  materCal  may  be  more  expensive  and 
not  last  as  often. 

5 .  Potential  of  dust  release  while  unloading  the  cone. 

6.  Cleaning  of  bags  *  depending  on  what  kind  of  bags  are  used  and  what 
type  of  cleaning  procedure  is  used,  potential  exists  for  bags  to  expand 
and  release  dust. 

7.  Transfer  system  of  solids  from  baghouse  -  recommendation  is  to 
consider  using  induction  transfer  system  rather  than  pressurized  system. 
Rotary  valve  may  also  be  a  problem.  Potential  for  fugitive  emissions 
with  pneumatic  system. 

Recommendation:  We  recommend  that  the  baghouse  be  housed  in  a 
separate  building  to  minimize  exposure  to  emissions  in  odier  parts  of  the 
building. 

Comment:  There  is  a  potential  with  this  design  to  pump  particulates  into 
atmosphere  if  baghouse  fails.  Another  configuration  may  be  to  use  a 
cyclone  after  the  spray  dryer  and  before  the  baghouse,  using  the 
baghouse  as  a  final  removal  procedure.  Baghouse  is  sensitive  and  if  it 
fails,  entire  system  may  need  to  be  shut  down.  Brine  tanks  are 
oversized  to  account  for  shutdown. 

General  Comment:  Hme  allowed  fos  maintenance  in  plaimed  opoating 
parameters  is  felt  to  be  inadequate. 

F.  Solids  Handling 

1 .  Solids  are  being  transfened  into  a  silo  which  has  two-hour  storage. 
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2.  Rail  cars  are  used  for  transfer  of  solids.  Loading  is  planned 
continuously.  Reliance  on  rail  transfer  may  be  a  bottleneck.  Stonge  of 
material  in  rail  cars  will  be  on  site,  as  there  are  regulatory  limitations  on 
the  day  and  times  that  transport  off  site  will  be  allowed,  as  well  as 
limitations  on  import  of  caustic  and  empty  rail  cars.  Single  silo  may  not 
be  adequate. 

Comment:  Further  investigation  needs  to  be  made  to  determine  what  the 
limitations  are  on  rail  transport  and  also  needs  for  solid  vs.  liquid 
handling. 

Recommendation  is  to  go  with  induced  draft  on  all  points  of  solids 
handling  to  cut  dov  n  the  dust  generation. 

G .  Air  to  dryer 

1 .  Loss  of  air,  natural  gas,  or  combustion  air  •  assumption  is  tiiat  interlock 
exists  to  shut  down  dryo*  in  the  event  of  loss  of  these  inputs. 

2 .  Instrument  failure  •  potential  for  low  temperature,  loss  of  drying  ability 
and  potential  for  clumping  due  to  high  nooisture  ctmtent  downstream 

3.  Instrument  failure  •  potential  for  high  temperature,  carryover  of  high 
temperature  material  to  baghouse  and  bumup  for  bags.  No  apparent 
redundancy  on  thermowells.  Thermowell  bumthrough  is  a  possibility. 
Recommendation  is  to  ensure  that  an  open  circuit  on  a  thermocouple  is 
an  alarm  condition. 

H .  Exhaust  air  from  baghouse 

1 .  Air  does  not  go  through  scrubber,  up  stack  from  scrubber.  May  be 
designed  to  go  through  a  separate  stack. 

2.  Release  of  particulates  is  a  concern  •  as  there  is  potential  for  bags  to 
have  holes,  particulates  can  be  released  to  the  atmosphere.  Have 
allowable  emissions  accounted  for  this? 

3.  Pressure  indicator  on  baghouse  does  not  indicate  low  alarm,  which 
would  give  an  indication  of  hole  in  the  bags.  Recommend  including 
low  alarm  as  well  as  high  alarm 

Question:  Configuration  of  inlets  to  spray  dryer  (instrument  air,  purge 
water  supply,  cooling  water)  is  unclear  from  (tewing. 

UNIT  4 

A.  Vapors  from  Separator  to  Venturi 
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1 .  Low  flow  and/or  low  pressure  -  inadequate  wetting  of  particulates  and 
potential  release  of  particulates  through  scrubber  sta^. 

2.  Leak  in  line  -  results  in  einissi<ms  of  volatile  and  semi-volatile  metals  to 
building,  as  well  as  HCl  gases. 

3.  Question:  What  is  failure  mode  of  venturi?  (open/shut) 

4.  Material  of  line  is  FRP  -  question  as  to  adequacy  of  fiberglass. 

B .  Venturi/Scrubber 

1 .  Material  of  venturi  is  assumed  to  be  hastalloy  or  stainless. 

2.  Level  control  cm  venturi?  Assumed  to  be  in  equilibrium  with  level  in 
scrubber.  Level  indicator  cm  scrubber  -  on  low  level  additional  fresh 
water  makeup  into  scrubber. 

3.  Loss  of  water  in  venturi  -  no  removal  of  particulates  in  venturi.  Level 
shutdown  on  low  and  high  water  levels. 

Questicm:  Is  level  control  redundant?  It  does  not  appear  to  be  redundant 
on  the  P&ID.  If  level  ccmtrol  instrumentaticm  fails,  untreated  gas  is 
emitted  through  the  stack.  Analyzers  on  stack  should  detect  increase  in 
HCl. 

Question:  What  does  interlock  shut  down?:  Incinerator/scrubber 
operation? 

Question:  Blowdown  is  not  directly  controlled  by  liquid  level  in 
scrubber. 

Question:  What  is  analyzer  AIC  to  spny  dryer  surge  tank  anal^'zing 
for?  We  assume  conductivity  as  it  controls  ccmtrol  vdve  to  spray  dryer 
surge  tank  twt  it  is  not  indicated  on  P&ID> 

C.  Scrubber 

Question:  Control  of  TDS  in  scrubber  is  unclear. 

D.  Caustic  to  scrubber 

Question:  Are  we  sending  caustic  to  die  sqiarator  without  pH  control  cm  sqiarator 
liquid?  It  appears  that  acWticm  of  caustic  can  go  to  either  downcomer  water  inlet 
and  scrubber  but  pH  is  only  measured  at  scrubby. 

1 .  pH  meter  fails  -  pH  meters  are  unreliable,  especially  as  TDS  increases, 
we  recommend  redundant  controls.  Low  caustic  -  S02  will  not  be 
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controlled.  High  caustic  -  potential  plugging  problems  in  packing  and 
nozzles. 

Comment:  Check  on  heat  evolved  when  mixing  50%  NaOH  with  water 
down  to  18%. 

E.  Liquid  Recycle 

1 .  Controlled  by  level  controls,  ccmcems  about  how  solids  buildup  is 
controlled  as  per  questicm/comment  above.  Potential  to  lose  water  in 
scrubber  as  discussed  above. 

2.  Water  balance?  Same  question  about  conductivity  meter  controlling 
water  balance.  What  is  mass  balance  on  water  •  does  Basin  F  liquid 
water  stay  in  system  or  does  flue  gas  pull  water  out  of  the  system? 
How  much  fresh  water  is  ctmiing  in?  If  Basin  F  feed  continues  to  come 
in,  does  conductivity  increase?  Mass  balance  shows  39  GPM  of  fresh 
makeup  water  into  system. 

Question:  We  have  some  questions  about  the  work  environment  and 
monitoring  which  we  feel  should  be  in  place.  There  is  the  potential  for 
release  indoors  of  particulates,  heavy  metals,  acid  gases,  and  other 
emissions.  We  recommend  indoor  monitoring  of  the  work 
environment. 
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Ling/Itsip 

Description 

TOOOl-l-l 

Loss  of  natural  oas  to  the  burner.  1.  What  is  RMA 

history  of  gas  supply  reliability?  2.  What  is 

notification  procedures  for  utility  shutdown? 

Response : 

PMRMA 

TOOOl-1-2 

Rupture  of  natural  aas  line,  release  of  aas  in  area. 

1.  Are  combustible  gas  sensors  located  in  building? 

2.  Safety  contingency  plan  should  be  developed  for 
required  action. 

Response : 

1.  Yes,  Total  Hydrocarbon  and  Ammonia  in  the  SQI. 

2.  Agreed. 

TOOOl-1-3 

Gas  line  valve  failure,  or  Inadvert  closing  or  opening 
wrono  valves .  1 .  Trainina  mainual  and  OiM  should 
include  proper  lockout/tag  out  procedures .  2 .  Gas 
lines  should  be  color  coded  for  easy  Identification. 

Response : 

1.  Agreed. 

2.  Agreed. 

TOOOl-10-1 

Gas  line  pressure  mav  not  be  adequate  for  incinerator 
feed  svstem.  1.  RMA  to  provide  minimum  18  psiq  gas 
feed  at  skid.  2.  T-Thermal  to  regulate  to  10  psig. 

Response : 

1.  PMRMA. 

2.  Agreed. 

TOOOl-16-1 

Concern  whether  gas  composition  will  change.  Establish 
whether  gas  characteristics  can  significantly  change 
from  utility. 

Response: 

PMRMA 

TOOOl-17-1 

Concern  about  startup  of  gas  line  at  correct  presgcre 
or  correct  startup  sequence.  O&M  manual  and  training 
should  include  correct  stazrtup  procedures. 

Response: 

1.  Agreed. 

RMA 
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Line/Item 

TlOOl-17-2 

Response: 

T0002-19-1 

Response : 
T0003-1-1 

Response: 

T0003-1-2 

Response : 

T0003-3-1 

Response : 

T0003-10-1 

Response : 
T0003-15-1 


Concern  in  startup /shutdown  oas  feed  system,  that 
procedures  not  followed.  1.  Training  and  O&M  Manual 
should  address  procedures  in  event  valves  do  not  open 
or  sec[uence  not  correct.  2.  Memual  action  should  be 
detailed. 

1.  Agreed 

2.  Agreed. 

Concern  that  pilot  does  not  light.  06M  should  include 
instructions  that  operator  check  pilot  if  it  does  not 
light  after  two  or  three  atten^ts. 

1.  Agreed. 

Blower  failure  1.  Ensure  routine  maintenance  of 
blower,  including  critical  items  monitored  such  as 
bearing  ten^erature,  etc.  2.  Consider  method  of 
monitoring  of  vibration. 

Bearing  ten^erature  and  blower  vibration  will  be 
monitored. 


Interruption  of  air  combustion  air.  1.  Assure  that 
inlet  filter  is  maintained.  2.  Recommend  installation 
of  pressure  gage  on  blower  inlet  after  inlet  filter. 

1.  Covered  in  O&M. 

2.  No 


Reduction  of  air  combustion  air.  1.  Add  an  alarm  to 
indicate  deviation  from  set  point  (FIT- 16) .  2.  An 

interlock  required  for  shut  down. 

1 .  Incorporated 

2 .  Agreed 


Prevention  of  excessive  vacuum  in  dav  tank.  Provide  a 
deviation  alarm  f.om  FIT- 016  into  day  tank  to  shut  off 
valve  3CV-17A. 

Deviation  Alarm  will  not  solve  this  concern. 


High  ainbient _ tenaagratUtfi _ CSfiUl£ _ in  high  air 

temperature  to  blower.  Consider  adding  tenqperature 
instrumentation  to  correct  air  flow  rate. 


Response : 


No.  Correction  is  built  into  the  incinerator  system 
design:  AIC-30. 
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Line/Item 

T0003-17-1 

Response : 
T0003-19-1 

Response : 

T0004-1-1 

Response : 
T0004-18-1 

Response : 
T0005-1-1 

Response : 

Reference  1 
T0006-1-1 


Pescriptipn 

Quantity  of  vapors  released  from  dav  tanks?  San^ling 
should  be  done  during  initial  plant  operation  to 
determine  c[uauitity  of  vapors  released  from  day  tanks 
to  incinerator. 

Agreed 


Failure  of  emergency  blower  Failure  of  VX-17  to  make 
switchover  to  emergency  blower.  1.  Develop 
contingency  plan  to  start  emergency  blower  B-201B  frcmi 
normal  power  source  in  emergency  cases  other  than 
power  failure.  2.  Include  alarm  on  position  of  XV- 17. 

1.  Yes 

2.  Alarm  has  been  included. 


Malfunction  of  emergency  blower  or  diesel  generator 
when  needed.  OfiM  mamual  should  include  routine 
testing  of  generator  and  blower. 

Agreed 


Failure  of  emergency  blower  in  other. than  emergency. 
Consider  switch  gear  so  that  blower  can  be  activated 
in  other  than  emergency  conditions. 

Agreed 


lis Cflaibvatigh air  to  incinerator.  Recommend 

installation  of  deviation  alarm  on  line  to  indicate  no 
air  flow  resulting  frc»n  failure  of  blower,  line 
rupture,  or  control  valve  failure. 

Alarm  has  been  included. 


rawing;  32-03-713-D  Sheet  2  of  6. 


Failure  of  aqueous  feed  puitips  P-201A.B.  Recommend 
alternating  operation  of  feed  pxm^s  to  assure 
reliability. 


Response : 


Agreed 


Page  4 
Line /Item 
T0006-1-3 

Response: 

T0006-1-4 

Response : 

T0006-6-1 

Response : 

T0006-15-3 
Response : 

T0006-18-1 

Response : 

T0007-1-1 

Response : 
T0007-1-3 


PescriptiQP 

Loss  of  aqueous  waste  flow  due  to  line  pluagino,  l. 
Line  loop  should  include  flush  connections.  2. 
Investigate  moving  three-way  valve  to  suction  side. 

1 .  Agreed 

2.  No 


Rupture  of  %raste  line,  release  of  waste  into  area.  1. 
Install  a  high/low  alarm  on  FI-04A,  including 
interlock  for  shutdo%m  2 .  Is  there  a  sxinp  or 
collection  dike  beneath  i-.ids? 

1 .  Agreed 

2. 


Reverse  flow  causes  air  into  tank  TK-105/106.  Evaluate 
the  location  of  check  valve  324  if  valve  XV- 2 6  fails 
open. 

Moved  valve  324  to  eliminate  possibility.  See  Rev  7, 
Sheet  2 


Failure  of  heat  tracing  on  aqueous  lines.  1.  How  does 
operator  detect  failure  in  heat  tracing?  2 .  Are 
thermocouples  located  on  heat  tracing  or  line? 

1.  There  is  no  monitoring  system  in  place  to  monitor 
the  heat  tracing. 

2.  Reference  Weston  Drg  00-03-009. 


Yalyg _ malfunction _ in  emergency _ could  result  in 

continue  aoueous  waste  flow.  Valve  malfxmction  and 
reverse  flow  of  air  could  result  in  continued  uraste 
flow.  Contingency  plain  should  include  check  of  flow 
in  FIT-04A  to  establish  flow  has  ceased  in  emergency 
conditions . 

Checks  are  incorporated  into  the  software. 


Loss  of  itfaste  flow  to  feed  pump  P201.  O&M  manual 
should  emphasize  monitoring  of  pump  suction  strainers. 

Agreed 

■  Loss  of  waste  flow  due  to  control  valve  failure. 
Investigate  that  valve  C0V>105b,C  can  be  manually 


Response : 


operated. 

All  valves  can  be  operated  manually  in  the  field. 
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Item/UPfi 

T0007-1-4 

Response : 

T0007-3-1 

Response : 

W0007-1: 
Response : 
W0007-13-1 

Response : 

Rglexfiflce  ,i 
WCXX)8-1-1 

Response : 

W0008-1-4 

Response : 

WOOOe-2-1 


Peaciription 

Line  rupture  conld  result  in  loss  %^ste  into  into 
AXfia*  Is  piping  located  in  diked  area? 

Yes 


Loss  of  waste  flow  due  to  line  leak.  Recommend 
trending  pijitqp  discharge  pressure  (PIT- 28) . 

No.  Regular  line  Inspections  shall  be  performed  by 
the  field  tech. 


Vapors  from  dav  tank  during  startup/shutdown.  Need 
backup  carbon  system. 

Carbon  system  is  not  effective  on  ammonia  vapors. 


Maintenance  of  dav  tank  vent  lines.  O&M  should 
include  maintenance  schedule  for  conservation  vents 
and  blower  intake  filter. 

Agreed 


rawing; 


03-04-009  Rev  0 


Loss  of  city  water  for  caustic  dilution.  Contingency 
plcuj  should  Include  trucking  water  to  plemt  site. 

No.  No  water;  No  operations. 


Loss  of  water  flow  resulting  from  valve  or  instrument 
failure  (FIC-205) .  Routine  maintenance  required. 

Agreed 


More  loater  flow  due  to  control  malfunction  (FlC-205) . 
O&M  meuiual  should  address  maintenemce  and  calibration 
of  control  loop. 


Response : 


Agreed 


RMA 
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Line/Item  Description 


W0008-9-l~  Loss  of  water  pressure  resulting  from  failure  of 
KIC-209A.  and  KIC-211A.B.  E3q>lain  operation  and 
ftinction  of  these  controls. 

Response : 


W0008-15-1  Heater  E-203  in  Tank  TK-203.  B9q>lain  purpose. 

Response:  Freeze  protection 


N0008-16-1 
Response : 


Water  Softener  system  failure.  O&M  should  address 
operation  and  maintenance. 

Agreed 


Reference  Drawing :  03-04-009,  Rev  0;  32-03-713-D,  Rev  5 


W0009-1-2  Loss  of  process  %»ater  flow  due  to  inadvertent  valve 
closure .  1.  Why  is  valve  in  Line  3-WT-004-B-D  shown 

normally  closed?  2.  OfiM  santial  should  address 
operation  of  this  system. 

Response:  1.  The  valve  on  3-WT-004-B-D  should  be  normally  open. 

2 .  Agreed 

W0009-16-1  Failure  of  process  water  heat  tracing.  O&M  manual 
should  rec[uire  checks  of  heat  tracing  system. 


Response :  Agreed 

Reference  Drawing;  01-04-001  Rev  1;  02-04-002  Rev  1 


WOOOl-1-1  Loss  of  Basin  F  fluid  during  transfer.  l.  OSM 
procedures  should  cover  mainteziance  pzinp  intake  screen 
and  strainer.  2.  Will  procedures  1m  written  for 
routine  cleaning  of  Pond  A  intake  screen? 

Response :  1 .  Agreed 

*2.  i^reed 

WOOOl-1-2  Loss  of _ Basin  F  fluid  transfer  resulting  from 

inadvertent  closure  of  line  valve.  1.  Operator 
training  should  address  this  potential  problem.  2* 
Will  safety  manual  address  safe  operation  of  fed  to 
TK-lOl? 


Response: 


RMA 
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tiiPfi/Itgin  Description 

HOOOl-1-3  Loss  of  Basin  F  flow  due  to  P-iOiA  failure.  Operator 
training  required  to  insure  draining  of  line  to 
prevent  settling  solids  plugging  when  line  becomes 
operational . 

Response:  Shall  be  Included  in  OfiM  Manual 


WOOOl-1-4  Pump  IQIA/B  shut  do%m  due  to  instrument  malfunction. 

1.  Operating  training  required.  2.  Will  operating 
mainual  cover  maintenance  of  instrumentation? 

Response :  1 .  Agreed 

2.  Yes 


WOOOl-l-5  Basin E transfer line  broken,  release  outside 

pumphouse .  1.  Verify  what  is  Included  in  pipe  design 

to  safely  control  release.  2.  PID  do  not  indicate 
whether  pipe  is  pre- engineered  or  field  run. 

Response:  1.  The  design  of  the  pipe  includes  double  wall 

construction  and  interstitial  leak  detection  to  safely 
contain  and  detect  releases.  2.  Outside  the  punphouse,  the 
potential  for  releases  is  controlled  by  the  specified  doxible  wall 
cons tzuct ion. 


WOOOl-2-1 

Response : 
WOOOl-4-1 

Response : 
WOOOl-5-1 

Response: 


Loss  of  Basin  F  flow  due  to  some  blockage.  Routine  O&M 
procedures  to  assure  that  line  is  not  building  up 
solids  and  operating  safely. 

1.  Agreed 

Potential  failure  of  Basin  F  transfer  line  due  to 
overpressure .  Include  instrumentation  to  prevent 
overpressure . 

High  pressure  alarms  are  provided  on  P-lOlA  amd  P-lOlB 
discharge.  Local  PI-IOIC  is  provided  on  suction  side. 

Freezing  of  fluid  in  transfsr  lins.  Since  this 
requires  that  both  pusp  be  off  and  line  remain  fiill, 
corrected  by  operator  attention.  OSM  to'  include 
procedures  to  assure  line  is  flxished  and  drained  after 
p\mqp  failure. 

OSM  provides  flushing  of  lines  r;  ter  transfer 
operations  cmly.  Other  flushing  will  1  determined  toy 
the  curator  on  an  "as  required"  basis. 


SIA 
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Llne/Item 

Description 

WOOOl-7-1 

Aaaurfi_  proper  maintenance  of  basin  P  transfer  line. 
1 .  Assure  that  04M  manual  covers  maintenance  and 
training.  2.  OSM  manxial  procedures  are  properly 
inplemented,  and  operators  trained. 

Response : 

1 .  Agreed 

2 .  Agreed 

Reference 

drawino:  01- 04-001.  Rev  i 

W0002-1-1 

No  flow  of  purge  water _ due  to  inadvertent  valve 

closure.  O&M  manual  should  cover  proper  procedures. 

Response : 

Agreed 

W0002-1-2 

Loss  of  purge  %iater  due  to  loss  of  city  sater  supply. 
Contingency  plan  should  include  truck  delivery  of 
purge  %fater. 

Response: 

No.  No  %rater;  No  operations. 

W0002-2-1 

Basin  F  fluid  into  puroe  wter  (failure  check  valve  or 
improper  valve  position) .  1.  Consider  adding  reverse 

flow  Indication  in  line.  2.  May  want  to  consider 
addition  of  a  high  pressure  alarm  or  reverse  flow 
indication. 

Response : 

1.  Not  necessary.  There  are  check  valves  in  the  line. 

2.  No,  a  field  tech  shall  be  present  for  all  transfer 
and  purge  operations.  If  a  reverse  situation  occurs 
he  will  be  in  a  position  to  notify  the  operator  and 
stop  the  purge  or  transfer. 

W0002-3-1 

Failure  of  heater  in  lOlA  or  B.  O&M  manual  to  include 
Instructions  for  check  of  heater  and  teiiq>erature 
control  loop. 

Response: 

Agreed 

Reference  drawing;  01-04-001,  Rev  1;  02-04-002,  Rev  1. 

WOOOl-8-1  Leak  In  baeln  P  tranaf^y  lina.  o«N  to  require  daily 
check  of  sight  glass  in  2-1VK-030-P-K. 


Response :  Agreed 


SMA 
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Liae/Item 

Rfilerencfi. 

W0003-1-2 

Response : 
W0003-1-3 

Response : 
W0003-1-4 

Response : 

W0003-1-5 

Response : 
W0003-2-1 

Response : 

W0003-3-1 

Response: 

K0003-4-1 

Response: 


Description 


rawing:  02-04-002  Rev  1;  03-04-001  (7/31/91) 


No  flow  in  waste  liquid  due  to  inadvertent  valve 
closure.  o&M  should  Include  checklist  for  valve 
positioning. 


Agreed 

No  waste  liquid  flow  due  to  pump  failure.  Drawing 
should  be  corrected  to  show  PI -103 A  and  B  as  remote 
indicators  in  the  main  control  room. 


Agreed,  reference  revision  2. 

Pipeline  break  results  in  release  of  waste  to  area? 
1.  Verify  that  piping  arrangements  provides  for 
containment  of  released  waste.  2.  Will  contingency 
plam  address  release  outside  containment  area? 

1.  Waste  released  from  the  piping  will  drop  to  the 
floor,  which  is  sloped  to  drain  to  a  sunqp  servicing 
the  containment  area.  2.  Yes. 


Loss  of  waste  flow  due  to  solids  accumulation.  O&M 
plam  will  include  routine  flushing. 

Agreed 

Failure  of  LIS -105  or  106  results  in  excessive  flow 
and  overflow  of  dav  tank.  Consider  adding  flow  switch 
and  alarm  day  tank  overflow  line  3-WK-051-W-K. 

High  level  alarms  LAH-105  and  LAh-106  already  exist  to 
alarm  high  level  in  the  tanks.  A  failure  of  LIS -105 
or  LIS -106  would  be  detected  by  the  control  room 
operator  and  can  be  investigated  and  repaired  as 
rec[uired. 

Crystal  accumulation  in  line  causes  partial  plugging. 
0^  inamual  to  include  partial  fltishing. 

Agreed 

Basin  F  fluid  flow  into  purge  water  tank  TK-lOB. 
Consider  adding  flow  8%ritch  to  detect  reverse  flow  in 
case  check  valve  fails. 

•No.  A  field  tech  will  be  present  for  all 
purge/ transfer  operations.  If  such  a  condition  does 


occur  he  will  be  present  to  notify  the  operator  and 
stop  the  purge/transfer  qperation. 


KMA 
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W0003-5-1 


Pipe  leak  into  secondary  containment.  O&M  manual  to 
require  daily  check  of  sight  glass  and  TK-109. 


Response :  Agreed 


W0003-7-1 


Response : 


W0003-8-1 


Response : 


Loss  of  heat  trace  and  freezing  of  line.  1 .  Requires 
that  pun^  not  operating,  line  full,  and  loss  of  heat 
trace.  2.  Operator  to  assure  that  line  drained  after 
punp  failure  and  Insure  heat  tracing  system  operable. 

1.  No  response  required. 

2.  Agreed 


should  be  developed. 


Contingency  plan 


1.  The  con^osition  of  Basin  F  licpiid  Kas  been 
determined  previously.  Heat  tracing  and  flushing 
provisions  have  been  included  as  contingency  measures . 


W0003-9-1 


Maintenance  of  this  system  is  critical.  Maintenance 
issues  include  plugging,  checking  sight  glasses  for 
leaks,  instrumentation  calib:: rition,  pun^  maintenance, 
and  monitoring  for  corrosion. 


Response :  Agreed 


Contingency  plan  for  loss  of  power  should  be 
developed.  2.  Option  to  connect  to  fire  %fater  system 
for  backup  purge. 


Response:  1.  If  a  power  outage  occurs  only  the  most  critical 

systems  will  be  operational.  If  the  power  failure  is 
a  local  problem  the  situation  will  be  repaired  and  the 
purge  operation  will  comnence. 

2.  No. 


pipe.  O&M  mamual  to  address  standing  i«ater  in  purge 
lines  outside  of  building. 


W0004-17-1 


Response : 


If  the  heat  tracing  fails;  ten^rary  heaters  will  be 
used  as  required. 


RMA 
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Line/Item 

WO064-25-I 

Response : 

Reference  : 
W0005-9-1 

Response : 
W0005-16-1 

Response : 
W0005-19-1 

Response : 

Refersncg  1 
W0006-2-1 

Response : 

W0006-3-1 

Response: 

W0006-9-1 

Response: 


gss^ription 

Maintenance  of  system.  1.  Recotranend  that  FQI  (flow 
totalizer)  be  installed  on  inlet  to  TK-108.  2.  Should 
flew  indicator  be  added  to  this  line? 

1.  Why? 

2.  Flow  indicating  totalizer  FQI -108  is  provided  on 
outlet . 


rawing :  02-04-002  Rev  1  (4/26/91) 


Blockage  in  sumo  oumn  discharge.  Reconmend  routine 
inspection  of  sunqp  and  associated  equipment. 

Agreed 


Buildup  of  solids  in  sump.  Routine  inspection  of  mmp 
required. 

Agreed 


Maintenance.  Primary  maintenance  issues  are  sunqp 
inspection,  pusp  operation,  and  level  instrumentation. 

Agreed 


rawing :  03-04-001  Rev  0  (7/31/91) 


Loss  of  waste  flow  due  to  instrumentation  failure. 
Explain  meaning  of  COV  label  for  valve  105  B&C  etc, 
auid  how  these  valves  operate. 


COV  indicates  cylinder  operated  valves.  These  valves 
are  pneumatic  operated  and  work  the  same  way  am 
electrically  operated  valve  works  except  they  use 
plant  air. 

Waste  Pipe  leak  outside  of  designed  containment.  O&M 
manual  should  address  leaJc  detection  and  pipeline 
maintenance . 


Agreed 

Line  block  pump  P-104A/B  or  inadvertent  valve  closure. 
Routine  line  maintenance  required. 

Line  maintenance  will  be  provided  as  required.  All 
lines  will  be  checked  daily  for  leaks  and  obvious 
structural  damage. 


RMA 
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Liae/Iten>  Description 

Reference  Drawing!  03-04-001  Rev  0  (7/31/91);  32-03-713  Rev  5. 


W0007-1-1  Flow  of  vent  dav  gases  into  area.  Personnel  air 
should  be  available  in  the  area. 


Response : 
W0007-1-3 


Response : 


Personnel  air  is  available  in  the  SQI  building. 

Inability  to  vent  dav  tanks  when  air  blower  down.  Does 
system  design  include  capability  to  vent  tamks  through 
carbon  when  incinerator  is  do%m  on  tenporary  basis? 


No. 


W0007-2-1 


Response : 
T0007-4-1 


Response : 


High  vacuum  in  vent  line  due  to  pluoaino  of  blower 
inlet  filter  or  eilencer.  Routine  check  of  these 
items  required. 

Agreed 

Uncontrolled  wastewater  in  feed  due  to  inadvertent 
opening  of  valve  in  line  1  1/2-WK-043-E-R.  Reconmend 
lockout  capability  be  Included  on  discharge  of  TK-104. 

Not  required.  FIC-104  controls  the  flow  of  wastewrater 
into  TK-104.  If  things  get  out  of  control  the  operator 
can  turn  off  the  transfer  pump  and  close  the  COV  from 
the  control  room  or  the  field  tech  cam  stop  the 
tramsfer  puxiqp  and  manually  close  the  COV  from  the 
field. 


Reference  Drawing;  32-03-713-D  Sheet  2  Rev  5  (11/2/90) 


T0008-1-2 


Response : 


T0008-2-1 


Response : 


Loss  of  feed  to  individual  injectors.  i .  Proper 
maintenance  amd  checks  of  hose  should  be  enqphasized. 
2.  Recommend  adding  trending  capaOsility  for  PIT-27A/E, 
and  PIT- 4 5 A/E. 

1.  Agreed 

2.  Trending  cam  be  provided  but  not  reqpiired.  High 
amd  low  flow  alanxe  and  actual  feed  rate  is  being 
monitored  for  all  injectors. 

Excessive  flow  due  to  instrument  failure  or  operator 
error,  or  open  bypass  on  valve  322A/E.  i.  Recommend 
adding  high  flow  alarm  on  individual  controllers  FIC 
22A/E.  2.  Recommend  reevaluation  of  lockout  on  l^rpass 
valves  associated  with  these  control  valves. 

1.  Alarms  have  been  added. 

2.  Agreed,  a  lock  out  mechanism  wlji.1  be  provided. 


T0008-7-1 


Loss  Of  injector  flow  due  to  manual  air  puroe  left 
open.  1.  OSM  manual  should  include  troubleshooting 
checklist  to  check  air  purge  valves  if  FIT-22A/E 
operating  erratically. 

Agreed  “ 


Response : 
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Line/Itetn  Description 

T>0008-18-1  Emergency  shutdown.  O&M  manual  should  state  operators 
should  confirm  that  nozzles  are  clean  before  restart. 

Response :  Agreed 


Reference  Drawing;  32-03-713  Sheet  2  of  €,  Rev  5,  7/23/91. 

T0009-1-1  No  atomization  air.  1.  O&M  include  maintenance  of 
conpressor  inlet  screen,  etc.  2.  Ability  to  bring  in 
outside  ccmqpressor  must  be  in  contingency  plan. 

Response:  1.  Agreed 

2.  Agreed 


T0009-18-1  Loss  of  compreasor  from  power  loss.  Bstablisl^  that 
there  is  a  *  flywheel*  effect  so  that  con^ressor  is  on 
long  enough  after  shutdo%m  to  cool  nozzles. 

Response:  There  is  no  flywheel  effect  on  this  type  of 

con^ressor,  however,  the  reclever  tank  will  provide 
enough  backup  air  to  cool  the  nozzles. 


Reference  Drawing:  03-04-009  Rev  0  (9/14/91);  32-03-713-D,  Sheet  2 
of  6  (7/23/91). 


TOOlO-1-2 

Response : 
TOOlO-15-1 

Response : 


Rupture  of  hot  %»ater  line.  Recommend  manual  on/off 
control  of  pimp  be  added  (local  and  remote) . 

All  pimps  have  local  and  remote  capability. 

Heater  inadequately  sized.  Review  sizing  of  heater 
and  tenperature  rec[uirements . 

Heater  must  be  capable  of  suppling  175 *F  water  to  the 
nozzles  for  flushing. 


Reference  Drawing:  32-03-713-D  Sheet  2  of  6  Rev  5  (7/23/91) . 

TOOll-1-1  Loss  of  atomization  steam,  boiler  down  or  valve 
closed.  Recommend  a  deviation  alarm  to  FIT-76A. 

Response:  Agreed.  A  deviation  alarm  has  been  provided. 

TOOll-l-2  Loss  of  atomization  steam. line  rupture.  Recommend  a 
deviation  alarm  to  FIT-76A. 


Response : 


Agreed.  A  deviation  alarm  has  been  provided. 
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Line/Itg^n  Description 

TOOll-9-1  Loss  of "pressure  due  to  boiler  malfunction.  Tleed  to 
review  boiler  system  and  its  controls  to  determine 
consequences.  Drawing  03-04-014  not  availed>le. 

Response : 


T0012-1-1  Line  rupture  of  waste  feed  line,  release  of  Basin  F 
fluid  into  work  area.  1.  Add  high/low  flow  alarm  to 
FI-04B  2.  Control  valve  (PCV-28)  should  be  close  to 
T-Thermal  pipe  rack  as  possible.  3.  No  indication 
available  if  rupture  is  do%mstream  of  PCV-28. 

Response:  1.  Agreed,  high/low  flow  alarm  was  added. 

2. 

3.  Routine  line  inspections  will  be  performed  daily. 
Reference  Drawings:  SQI  Incinerator  Drawings. 

T0014-19-1  Leaks  from  fiances,  etc  due  to  loss  of  integrity  of 
seals .  O&M  manual  should  address  this  issue. 

Response :  Agreed 


Reference  Drawings:  32-03-713D  Sheet  3  of  6  and  detailed 

incinerator  drawings. 

T0016-19-1  Corrosion  or  improper  installation  of  heat  shield; 

item  9  on  dwo _ 6-02-3793D  sheet  2  Of  2.  Rev  2.  Heat 

shield  should  be  installed  properly  and  inspected 
periodically  during  scheduled  outtage. 

Response :  Agreed 


T0016-20-3  Releases  of  hot  gases  and  hioh  temperature  liquids 
from  incinerator  tank  leak  or  rupture.  Determine 
whether  containment  berms  exist  and  whether  tank  is 
below  grade . 

Response:  Containment  berms  do  exist,  however,  the  tcmk  is  not 

below  grade . 


T0017-10-1  _ gf  pressure _ in  caustic  pump  suction  line. 

Recomaend  review  of  pusqp  NPSH  calcs . 

Response:  1.  P  208  requires  4  ft  NPSH;  a  minimum  of  30  ft  is 

available . 
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Line/ Item 

T0018-1-2 

Response : 
T0018-4-1 
Response : 
T0018-17-1 

Response : 

T0018-18-1 

Response 

T0020-1-4 

Response : 
T0021-1-2 


Pescriptien 

Caustic  pump  discharge  line  ruptures,  release  caustic 
into  workplace .  Reconsnend  adding  check  valve  and 
pressure  switch  at  terminal  point  of  line. 

No.  Routine  line  checks  are  performed  daily  to  check 
for  line  ruptures  and  unplemned  releases. 

Recommend  addition  of  interlock  65  to  ACV-64  and 
interlock  to  loss  of  puiapa  P-202A/B. 

Agreed,  interlock  65  has  been  added. 


Non  sequenced _ positioning _ fi£ _ _ XV-23 _ KitL 

associated  pumo  P-208A/B  during  startup  and  shutdown. 
1.  Punqp  P*208A/B  should  be  operating  and  flow  proven 
at  FE-41  prior  to  introduction  of  vraste.  2.  Recommend 
evaluation  of  adding  interlock  to  shut  do%m 
incinerator  if  caustic  flow  (FISL-41)  is  lost. 

1.  This  has  been  provided  for  in  the  control  logic. 
Reference  interlock  matrix. 

2.  FISL-41  has  been  added  to  the  Interlocks. 

Emergency  shutdown;  failure  of  valve  ACV-64  to  close 
properly;  uncontrolled  release  caustic  into_auench 
tank,  and  possibly  through  quench  tank  overflow.  1. 
Operator  should  confirm  closure  of  this  valve  after 
emergency  or  normal  shutdown.  2.  Confirm  whether  heat 
tracing  of  this  line  is  on  emergency  power  supply  (if 
not  tracing  will  not  be  active) . 

1.  Proof  of  closure  limit  switches  are  included  on  all 
critical  valves. 

2.  All  heat  tracing  is  included  on  the  emergency  power 
supply . 

Scrubber  recycle  loop  bleed  line  ruptures  downstream 
of  control  valve;  spill  of  hot  scrubber  blowdown  into 
work  area.  Evaluate  the  need  for  pressure  switch  to 
.indicate  condition. 

No,  routine  line  inspections  will  note  spills  of  this 
type. 

Line  rupture  of  soft  water  line.  If  upstrean  of 
FIT- 39,  get  alarm  and  system  shut  down;  downstream  no 
indication  available.  Investigation  need  for  pressure 
switch  for  loss  of  flow  indication.  2.  Location  should 
be  between  WPR-7  and  quench  tauok. 


!•  The  current  monitoring  system  is  adequate. 


Response : 
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LiPfi/ItSTn 
-  T0022-1-2 

Response : 

T0023-17-1 

Response : 
T0024-17-1 

Response : 
T0027-1 
Response : 
T0029-3-1 

Response : 
T0030-1-2 

Response : 

T0030-16-1 
Response : 


Description 

Line  rupture  in  caustic  makeup  line,  release  of  hot 
caustic  into  workplace.  Review  piping  run  for  safety. 

Routine  line  inspections  will  be  performed  daily. 


FCV-46  fails  open  in  startup /shutdown,  uncontrolled 
softened  water  makeup  into  scrubber  causing  overflow 
to  siimo.  Change  fail  position  to  fail  close  on  valve 
FCV-48. 

Agreed,  FCV-46  will  fail  closed. 


XV  opens  startup  and  uncontrolled  softened  %.rater  into 
scrubber  demister  results  in  overflow  to  sumo.  XV- 54 
should  fail  closed. 

Agreed,  XV- 54  will  fail  closed. 


More  solids  in  quench  solids  removal  system  results  in 
increased  pump  wear.  Maintenance  item. 

Agreed 


Less  flow  in  cruench  solids  separator  resulting  from 
Plugged  downcomer  ports .  Recommend  sem-amnual 
maintenance  program  include  inspection  of  ports. 

Agreed 


Line  rupture  of  caustic  makeup  line  with  release  of 
caustic.  Consider  looking  at  safety  considerations 
resulting  from  caustic  release  resulting  fron  lack  of 
flow  or  pressure  Indication  on  line  signaling  rupture. 

Routine  line  inspections  will  be  performed  on  a  dally 
basis  to  verify  line  auxd  tank  integrity. 


Loss  of  heat  tracing  on  caustic  line.  Review  heat 
tracing  control  and  monitoring. 

No  heat  tracing  monitoring  system  is  currently  in 
place.  A  monitoring  system  can  be  added  at  an 
additional  cost  to  the  customer. 
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Line/Item  Description 

Reference  Dravino;  32-03-713D,  Sheet  4  of  6,  7/23/91 


T0031-10-1 

Response: 

T0032-2-1 


Response : 
T0032-16-1 


Response : 
T0032-18-1 


Response : 

T0033-1-1 

Response : 
T0033-1-2 

Response : 
T0033-6-1 

Response: 


LSfifi _ Qf  pressurfi. _ due  to  solids  Plugging. _ etc, 

Evaluate  trending  point  for  DP  indication. 

Trending  cam  be  performed  by  the  PMCS. 

More  flow  in  quench  recycle  pressure  side  due  to 
unbalance  pressure  between  blo»ydown  and  recycle.  Add 
a  restricting  orifice  (valve)  including  pressure 
indication  to  balamce  pressure  between  recycle  and 
blowdoum  lines. 

Agreed.  Reference  revision  7. 

Malfunction  of  density  meters  AB-S9A/B  results  in 
excessive  blowdown  concentration,  l.  Provide  minimum 
flow  limit  switch  interlocked  to  waste  feed  valve  to 
ensure  at  least  minimum  blowdo%m  during  waste 
incineration.  2.  recommend  density  trending. 

1.  AIC-59  has  been  added  to  the  interloclcs. 

2.  Agreed 

Pumps  P-202A/B  are  operated  under  emergency  shutdown 
through  the  emergency  diesel  generator.  Confirm  that 
emergency  diesel  generator  is  automatically  started 
upon  emergency  shutdo%m. 

The  emergency  generator  will  start  automatically 
within  10  seconds  of  a  power  failure,  however  P-202A/B 
are  not  powered  by  the  emergency  generator. 

No  flow  in  blowdown  line  to  brine  tanks.  Install 
alarm  of  FI-83A  linked  to  density  reading  on  AIC-59. 

Agreed,  an  alarm  will  be  added. 

Line  rupture  in  blowdown  line  to  brine  tanka.  Review 
lack  of  rupture/leak  indication  (flow  or  pressure 
indication)  do%m8tre€un  of  FCV-58. 

Routine,  daily  line  inspection  will  be  performed. 

Loss  of  pumps  P-202A/B  while  scrubber  pumps  continue 
to  run  and  line  2«-BR-313A-N-H  is  open  bringing 
scrubber  blowdown  to  TK-201.  TK-202.  Piping  drawing 
show  check  valves  in  linbs;  show  check  valves  in  Lines 
.on  PID. 

A  check  valve  will  be  added 
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Line/Itern 

T0033-17-1 

Response : 

T0033-17-2 

Respozise : 
T0033-19-1 

Response : 

T0034-1-2 

Response: 

T0034-2-1 

Response : 
T0034-4-1 

Response : 
T0034-20-1 

Response: 


Description 

Startup/ehutdo%m .  1.  Recomnend  Installation  of 

minimum  flow  limit  switch  interlocked  with  «raste  feed 
block  valve.  2.  Recommend  flushing  of  quench  tank 
recycle  on  8hutdo%m. 

1.  Already  included  in  design. 

2.  Need  for  flushing  will  be  determined  during 
operation. 

Valve  FCV-S8  fails  open  upon  shutdown.  Replace  fail 
open  valve  FCV-58  with  fail  closed  valve. 

FCV-58  will  fail  closed. 

Malnfgnanee .  Line  designations  on  PID  are  incorrect 
and  should  be  revised  to  show/not  show  heat  tracing. 


Line  rupture  in  pH  loop  in  quench.  Recommend 
evalxiation  of  safety  hazard  from  release  of  hot  brin<!’ 

Routine  line  inspections  will  identify  any  line 
rupture.  Referenci»  safety  manual  for  contingency 
plans. 

Excessive  flow  in  pH  loop  resulting  in  danaoe  to  pH 
probe .  Recommend  evaluation  of  probe  design  to 
minimize  possibility  of  damage  due  to  high  flow. 

Concezm  is  covered  by  probe  design. 


Domestic  water  into  pH  loop  line  results  in  dilution 
and  erroneous  pH  readings.  Recommend  evaluation  of 
adding  trending  point  to  caustic  control  loops  AIC-56 
and  AIC-64. 

Trending  not  required.  The  control  system  currently 
con^res  pH  signals  between  probes. 

Release  of  hot  brine  into  workplace  when  removal  of  pH 
probes.  1.  Recommend  chat  all  hot  lines  be 
identified.  2.  Recommend  splash  shields  or  guard 
included  at  probes. 

1.  Brine  lines  are  color  coded. 

2.  Safety  training  will  address  this  concern. 


T0034-20-2 


Response : 


firggneous  pH  readings  result  of  buildup  scale  on 
probe.  Reconmend  evaluation  of  trending  of  pH 
controller  AIC-64. 

Routine  cleaning  of  the  probe  will  be  performed.  If 
the  probe  continues  to  rralfxmct  on  a  replacement  prcA>e 
will  be  provided. 
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T0035-1-1 

Response : 
T0035-1-2 


Response : 
T0035-18-1 

Response : 
T0036-19-1 


Response : 
T0036-19-1 

Response : 
T0037-2-1 

Response : 
T0038-1-1 

Response: 

T0038-3-1 

Response : 
T0039-1-1 


Nq_  flow  in  venturi  recycle  line  loss  of  control  of 
FCV-60.  plus  other  causes.  Recommend  addition  of 
FSll-60  waste  feed  interlock  to  interlock  matrix. 

FSLL-60  has  been  added  to  the  interlock  matrix. 

Line  rupture  of  venturi  recycle  line  and  release  of 
hot  brine.  Reccanmend  evaluation  of  hazard  by  safety 
committee . 

Routine  line  inspection  will  be  performed  daily. 

Emergency  shutdovm.  Recommend  evaluation  of  Valve 
(FCV-60)  fail  position. 

FCV-60  will  fail  closed. 

Improper  maintenance,  welding  on  vessel,  resulting  in 
liner  damage.  Recaon^nd  this  vessel  be  inspected  on 
a  routine  basis  for  lining  Integrity  and  solids 
buildup. 

Agreed 

No  level  in  quench  tank.  Recommend  this  vessel  be 
inspected  on  a  routine  basis  for  rupture  of  ducts, 
piping,  vessel  wall,  etc. 

Agreed 

Excessive  flow  into  venturi,  loss  of _ contrgl. 

Reccanmend  adding  closure  of  valve  SV-26  to  interlock 
PDSLL-53. 

PDSLL-53  has  been  added  to  the  interlock  matrix. 

Rupture  of  duct  from  ouench  separator  to  venturi.  1. 
Recommend  safety  aspects  of  this  deviation  be 
evaluated.  2.  Recommend  the  addition  of  burner 
shutdown  to  PDSLL-53  interlock. 

1. 

2.  This  shutdown  conditions  is  included  in  the  system 
design. 

Leaks  in  duct  from  quench  to  venturi.  Recommend 
review  of  consequences  of  no  detection. 

Daily  line  inspections  will  be  performed. 

Venturi  sumo:  line  or  vessel  rupture:  release  of  flue 
gas  or  hot  brine.  1.  Recommend  evaluation  of  safety 
concerns  for  ruptured  vessel.  2.  Vessel  is  13  feet 


K)  H 
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Line /I tern 
T0040-1-2 

Response : 
T0041-1-1 

Response : 
T0041-2-1 

Response : 
T0041-4-1 

Response : 
T0041-6-1 


Response : 
T0041-10-1 


Response : 
T0041-17-1 


Response : 


Description 

Line  rupture  of  scrubber  recycle  suction  piping,  hot 
brine  released.  Recommend  safety  evaluation  of 
release  of  hot  brine. 

Reference  Safety  Plam.  Routine  daily  line  and  tank 
inspections  will  be  performed. 

£2 _ tlflg _ q£ _ scrubber  recycle  due  to  puwp _ Q£ 

instrumentation  failure.  Recommend  investigation  of 
emergency  fail  position  of  valve  FCV-65 

FCV-65  will  fail  closed. 

Line  rupture  of  scrubber  recycle  discharge  piping,  hot 
release  of  brine.  Recommend  safety  evaluation  of 
release  of  hot  brine  due  to  lack  of  detection. 

Routine,  dally  line/tank  inspections  will  be 
performed. 

Caustic  flow  Into  scrubber  recycle  when  not  intended. 
Install  Interlock  to  FCV>56  to  shut  down  caustic  flow 
In  the  event  of  Insufficient  flow  at  FE-65. 

Interlock  has  been  added. 

Loss  of  pumps  P-203A/B  resulting  in  caustic  Introduce 
in  reverse  flow  on  4"-BR-S03-H-K  to  6«-BR-502^-K. 
Investigate  the  addition  of  check  valve  at 
intersection  of  caustic  line  with  4”>BR-503-H-K. 

Check  valve  will  be  added. 

LSfifi _ o£— preggyre  or _ flow  could _ indicate  nozzle 

failure.  Include  inspection  of  scrubber  recycle 
nozzles  on  a  regular  basis. 

Agreed 

High _ Cflugtic _ in  scrubber  pipelines  in 

startup/shutdown .  1.  Recommend  shutdown  of  caustic 

pTinps  prior  to  shutdo%m  of  recirculation  in  shutdo%m 
sec[uence.  2.  recommend  FSLL-65  be  included  as  burner 
startup  permissive. 

1.  Agreed 

2.  Will  evaliiate  and  include  in  FMCS,  as  required. 
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T0041-19-1 


Recommend  alternating  use  of  spare  pxis^s  for  all 
lines . 


Response :  Agreed 


T0042-17-1 


Response 


T0042-19-1 


Response : 


Recomnend  flushing  of  lines  after  8hutdo%m  of 
P-203A/B. 

Not  reconinended. 

Solids  buildup  on  pH  probes.  1.  Frequency  of  flushing 
to  be  determined  upon  operating  es^rience.  2. 
Frequency  will  be  conservative  on  startup.  3. 
RecOTsnend  trending  of  caustic  control  valve  FCV-56. 

1.  Agreed 

2 .  Agreed 

3.  No.  Probes  will  be  routinely  deemed  to  prevent 
solids  buildup. 

iwinas «  32-03-713-D  Sheet  5  Of  6  Rev  5  (7/23/91). 


T0042-19-2 


T0043-1-2 


Response : 


T0043-15-1 


Response : 


leak  of  caustic  into  workplace.  Recooanend 
installation  of  splash  shields  or  guards  on  probes. 


Response :  Agreed 


to  brine  tank,  release  hot  brine.  Consider  safety 
ramification  of  lack  of  line  rupture  indication. 

Routine,  daily  Inspection  of  lines/tanks  will  be 
performed. 

Freezing  of  fluid  of  line,  l.  This  line  normally  not 
in  use,  is  an  alternative  blowdown  line  from  scrubber 
to  brine  tank,  mamually  activated.  2.  Investigate 
whether  line  is  properly  sloped  to  drain  when  not  in 
use. 

1.  &  2.  Although  not  normally  in  use,  the  line  is 
protected  by  being  inside. 


T0044-17-1 


startup  on  LSLL>62. 


Provide  permissive  for 


Response : 


Interlock  35  has  been  provided. 
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Line/ Item 
T0044-20-1 

Response : 

T0044-22-2 

Response : 

T0045-1-2 

Response : 
T0049-3-1 

Response : 
T004S-19-1 

Response : 

T0046-1-1 

Response : 


Description 

Scrubber  rupture  with  release  of  hot  gases  and  brine. 
Investigate  containment  for  spillage  capacity. 

Containment  is  adequate  to  contain  a  spill  as  a  result 
of  a  rupture  to  the  scrubber. 

Vessel  leak.  1.  Investigate  containment  for  spillage 
capacity.  2.  Safety  evaluation  for  release  of  hot 
gases  and  brine. 

1.  Containment  is  adequate. 

2. 


Stack  rupture .  Recommend  evaluation  of  need  for 
indication  on  stack  for  rupture. 

Not  required. 

Reduction  in  stack  flow,  i.  Recommend  Investigating 
necessity  for  installing  a  bird  screen.  2.  Drain  is 
located  on  stack,  duct  has  no  drain,  \inkno%m  whether 
duct  is  sloped  or  not. 

1.  Not  required. 

2.  Duct  is  sloped  slightly  toward  the  scrubber. 

Maintenance _ _ stack  and  CEM.  1 .  Not  enough 

information  exists  at  this  point  to  fully  evaluate 
CEM.  2.  CEM  has  the  ability  to  shut  the  system  down 
on  malfunction.  3.  Recommend  assessment  of  CEM  upon 
availeUDility  of  complete  information. 

1.  Agreed 

2.  Yes 

3.  Agreed 

SOI  drains  and  sumps,  l.  PID  should  designate  flow 
path  from  drain  lines  to  suir^.  2.  WESTON  and 
T-Thermal  drawings  have  not  been  coordinated. 
Uncertain  whether  piping  connects  drains  to  sun^s  or 
where  sun^s  are  located.  3.  Sump  P-403  is  sized  to  50 
gpm,  S\mp  is  45  gallons.  Why  are  punp  and  sus^ 
designated  in  this  manner?  4.  Recommend  routine 
inspection  of  suirps.  5.  Recommend  review  of  pusp 
sizing  amd  punp  capacity. 


1. 

2. 

3. 

4.  Agreed 


5. 


T0046-1-2 
Response : 


Line  rupture  of  sump  piping,  recommend  investigation 
of  necessity  of  line  rupture  indication  on  8uiiq;>s. 

Routine  of  Inspection  of  simqp  areas  aind  associated 
piping  will  performed  daily. 
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Line/Item 

T0046-3-1 


Response : 


Dsacilptigp 

Sxmo  pump  discharge  less  than  inflow.  i.  ecommend 
routine  flushing  of  siimp  discharge.  2.  Locc.ions  and 
elevation  of  sumps  is  uncleam  from  PID  and  schematic 
drawings . 

1.  Flushing  will  be  done  on  an  as  required  basis. 
Operations  will  determine  the  frequency  of  flushing. 

2. 


T0046-18-1 
Response : 


Sumo  influent  greater  than  discharge  during  emergency. 
Recommend  review  of  suitqp  sizing. 


T0046-19-1 
Response : 


Failure  of  sumo  level  cor^tiuxier.  Recommend  review  of 
svm:^  sizing. 


T0047-1-1  Sump  line  or  drain  oluoaina.  1.  Investigate  possible 
drain  flow  to  siunp  and  adequacy  of  sus^  to  hcuidle 
flow.  2.  Revaluate  bottom  drain  line  sizing  to  sump. 

Response : 


Reference  drawings;  03-04-015  Rev  0,  7/13/91 


T0048-1-2  Suction  ■  Side _ qI _ bcins _ U&£ _ £UC£;U££ _ izfisulpfi _ in 

excessive  sump  flow.  Recommend  review  of  suiip  sizing. 

Response:  Sump  sizing  is  irrelevant  to  an  air  diaphragm  pxiop. 

The  sxjmp  provides  suction  for  the  puiip  only,  not 
containment . 


T0048-2-1  Excessive  brine  flow  to  tank  car.  HAZOP  team  does  not 
have  adequate  loading  procedures  to  evaluate  whether 
more  flow  deviation  can  occur. 


Response:  Revised  P&ID  will  be  provided  when  available. 

T0048-16-1  Brine  line  has  excessive  solids  concentration ^  1.  How 

does  operator  detect  mixer  operation?  2 .  Detection  of 
more  solids  in  line  is  unclear. 


Response:  1.  Feedback  is  transmitted  to  the  control  room.  If 

the  mixer  stops  an  alarm  is  sounded  in  the  control 
rocxn. 

2.  Excessive  solids,  if  present,  will  be  removed 
meuaually.  Recirculation  of  the  stosrage  t€mk  contents 
is  provided  to  keep  solids  in  suspension. 


T0049-1-1 
Response : 


Hq  flow  in  brine  transfer  line.  Recomnend  review  of 
sump  sizing. 

Interlock  60  will  cover  pimp  failure.  Loss  of 
instrument  air  will  cause  valves  to  go  to  fail  safe 
position. 
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Line/Itsro 

T0049-l“2 
Response : 
T0049-4-1 

Response : 

W0050-8-1 
Response : 
T0050-9*! 

Response : 

T0050-1-1 

Response : 


Description 

Brine  line  rupture.  What  is  position  of  valves  on 
failure? 


Valves  will  fail  closed.  Containment  is  adeqfuate  to 
heuidle  full  rupture. 

Utility  water  valve  inadvertently  open  and  flow  into 
brine  line  or  tank.  Unable  to  determine  severity  of 
consequence,  utility  water  line  and  valve  size  not 
show  on  drawing. 


Unlikely  because  of  ntntdser  of  hand  valves  in  the 
system.  More  likely  scenario  would  fill  up  line  and 
overflow  into  the  sunp  area.  The  Utility  Water  Line 
Size  is  l^rinches. 


Brine  storage  tank 


)ut  with  no  vents.  Evaluate 


tank  safety  and  revise  PID  where  appropriate. 


Vents  are  provided.  See  tank  data  sheets.  P&ID  will 
be  revised. 


Failure  of  hioh  level  alarm  lAH  84A/B  with  continued 
pumping  of  fluid.  No  interlocks  sho%m  on  drawing.  No 
vent  on  tank,  no  tank  overflow,  no  tamk  safety 
features  shown  on  PZD. 


Interlock  80  prevents  brine  flow  from  entering  a  full 
teuik.  Vents  and  tank  overflows  are  provided;  see  tank 
data  sheets. 


Pumpout  without  tank  vent: _ pgggjble  CPlXaPSe  and 

release  of  hot  brine  into  area.  1 .  Unloading 
procedures  are  xmclear.  2.  Unclear  whether  level  is 
indicated  locally  as  well  as  remotely.  3.  Does  the 
operator  at  the  loading  station  need  to  know  the  level 
at  the  tainks? 


1.  See  attached  loading  procedure. 

2.  Level  is  indicated  remotely  on  the  tanks.  Level 
indication  for  the  brine  loading  arm  is  local  only. 

3.  No,  Interlock  80  will  turn  off  transfer  ptmps  when 
low  level  in  the  tank  occurs.  The  operator  at  the 
loading  station  needs  to  recieve  the  *0K  to  load* 
permissive  only  to  start  the  loading  procedure. 

Low  brine  storage  temperature.  In  the  event  that 
brine  must  be  stored  for  a  period  of  time,  cooling  can 
occur.  However,  brine  mixing  in  the  tank, 
recirculation  of  brine,  and  feed  of  hot  brine  to  the 


T0050-15-2 


tank  should  preclude  freezing. 


Response : 
T0050-16-1 
Response : 
T0050-17-1 


Agreed.  May  also  transfer  brine  from  tank  to  tank  if 
absolutely  necessary. 

failure  of  brine  tank  mixer  M-204/M-205.  evaluate 
need  for  mixer  motor  trip  indication. 

An  operation  sensor  and  loss  of  operation  alarm  is 
provided  in  the  control  room. 

Both  tanks  full  of  brine  on  startup.  Recommend 
evaluation  of  need  for  interlock  or  operating 
procedures  to  check  level  on  both  tamks  on 
startup/shutdo%m  when  both  tanlcs  are  full. 

Agreed.  If  both  tainks  are  full  the  SQI  system  camnot 
be  operated.  Brine  storage  capacity  must  be  available 
in  order  to  operate  the  SQI  system.  This  will  be 
established  as  a  routine  operational  procedure. 


Response : 
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Line /Item 

T0050-18-1 

Response : 

Reference  : 
W0051-7-1 

Response : 
W0051-15-2 

Response: 

W0051-19-1 
Response : 
W0053-1-2 
Response : 
W0053-18>1 


Description 

Emergency  blowdown  to  brine  tanks  during  emergency 
Shutdown.  ..and  inadequate  storage  capacity.  Evaluate 
need  to  maintain  reserve  capacity  in  tank  for 
emergency  shutdown. 

Not  required.  If  reserve  capacity  is  required  a  brine 
tank  must  be  pimped.  If  a  rupture  has  occured  the 
brine  will  be  pimped  by  the  local  sunp  to  the 
wastevrater  tainiK.. 

Lwingt  03-04-009  Rev  0,  7/31/91 

Improper  material  delivered _ instead _ &£ _ caustic. 

Unloading  procedures  should  include  a  provision  for 
verifying  contents  of  delivery. 

The  bill  of  lading  will  be  checked. 

Loss  of  heat  tracing  on  caustic  transl  lines. 
Evaluate  detection  of  loss  of  heat  tracing. 

No  heat  tracir  j  monitoring  system  exists.  PortaJble 
heaters  can  i.e  utilized  as  required  until  the 
condition  is  repaired. 

Failure  of  heat  tracing,  failure  of  line  at  flex/fixed 

juncture.  Recommend  investigation  of  flex/fixed 
juncture  on  line. 


Rupture  of  caustic  pump  (P-211)  suction  line.  Evaluate 
detection  for  line  rupture. 

Routine  line/tank  inspections  are  performed  daily  by 
the  field  tech. 

Caustic  pump  suction  line  plugging  on  startup  after 
emergency  shutdown,  l.  Heat  tracing  and  tank  heater 
are  not  on  emergency  power  systems .  2 .  How  does 

operator  determine  whether  caustic  is  flowing  in  this 
line  during  restart  after  emergency  shutdown?  3. 
Include  provision  in  operator/training  manual  for 
determining  whether  caustic  is  flowing  on  restart 
after  emergency  shutdotm. 

1.  Heat  tracing  is  on  the  emergency  power  system, 

2.  Visual  inspection;  a  flow  meter  is  included  in 
caustic  lines 

3.  Agreed 


Response : 


W0054-1-1 


Response : 


Law  of  flow  from  pumnfl  P-^Ti  i.  Interlocked  with 
%fater  line  through  flow  meter  FIC-205.  2.  Pail 

position  on  valve  FCV-211  and  FCV-209  on  line  H0008  is 
\inclear. 

1.  Yes 

2.  PCV-211  and  PCV-209  fail  closed. 
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Line/Itgrn 

W0055-15-1 

Response : 

W0055-16-1 


Response : 
W0056-20-1 

Response : 
W0057-16-1 

Response : 

W0058-9-1 

Response : 
W0058’20-l 

Response : 


Bescription 

Increase  temperature  in  caustic  dilution  tank.  1. 
Heating  of  liquid  in  caustic  dilution  tauik  due  to 
exothermic  heat  of  solution.  2.  Cam  exothermic 
reaction  exceed  tank  design  criteria? 

1.  A  field  tech  will  be  present  during  all  mixing 
operations . 

2.  50%  caustic  boils  at  290*F.  Reference  tank  data 
sheet . 

Increase  temperature  in  caustic  dilution  tank  due  to 
greater  caustic  feed.  l.  Heating  of  liquid  in 
caustic  dilution  tamk  due  to  exothermic  heat  of 
solution.  2.  Can  exothermic  reaction  exceed  tank 
design  criteria? 

See  W0055-16-1  remarks. 

Mo  level  indication  in  process  water  tank  (TK-203) 
Check  Instrumentation  identification  LCS-205  for  temk 
TK-203  controllers. 

Level  indication  has  been  provided  on  TK-203. 
Reference  P&ID. 

Composition  other  required  in  dav  tank  (TK-104) .  loss 

££ _ agitation.  solid  accumulation?  Recommend 

evaluation  of  need  to  indicate  mixer  motor  trip  on 
main  and/or  local  control  pemel. 

An  operation  sensor  on  the  mixer  is  provided.  Should 
the  mixer  stop  an  alarm  in  the  control  room  is 
soimded . 

High  .ygpgr -preggpre _ in  dav  tanks  (tk-io5/io6)  . 

resulting  in.  release  through  liquid  seal  and  into 
workplace .  Reconmend  periodic  inspection  of  liquid 
seals . 

Agreed 

Loss  of  level  control  in  dav  tanks.  1.  SQI  waste  feed 
system  includes  dual  tanks .  2 .  Review  designations  of 
level  instrumentation  shown  on  PZD. 

1.  Yes 

2.  Interlocks  60  and  70  are  bied  into  the  tank  levels 
and  will  shut  down  the  system. 
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A582  South  Ulster  Street  Parkway 


Date; _ 31  January  1992 _ 

Reference:  RMA  Basin  F  Liquid  Incineration 
_ Harop _ 


I  Denver,  CO  80237 _  yy O.  No.:  3886-44-01 

Enclosed  herewith  are  the  following: 


HAZOP  SUMMARY  FOR  RMA  BASIN  F  LIQUID  INCINERATOR  -5  NOV  91 


Reference  Drawing:  32-03-713-D,  Sheet  1  of  6 

Line/Item  Description 

TOOOl-1-1  Loss  of  natural  gas  to  the  burner.  1.  What  is  RMA 
history  of  gas  supply  reliability?  2.  What  is 
notification  procedures  for  utility  shutdown? 

Response :  1  .  There  to  reportedly  been  t»#p  supply  interruptions 

in  approxiaately  five  years  T 

2  though  the  supply  will  repoirtedly  be 

•interruptiible*^  tbeM  is  to  be  a  backup  supply 
agreement  wherein  the  carrier  agrees  to  provide  gas 
should  the  supplier  interrupt  the  supply ^ 

An  *  interruptable"  exjiply  provides  for  fbun^  h 
notice,  although  one  hour  notice  is  possible. 

- PMRMA 


TOOOl-1-2  Rupture  of  natural  gas  line,  release,  of  gas.  In  arsa- 

1.  Are  combustible  gas  sensors  located  in  building? 

2 .  Safety  contingency  plan  should  be  developed  for 
required  action. 

Response ;  1 .  Yes ,  Ammonia  in  the  SQI .  Total  Hydrocarbon  and 

Ammonia  in  the  SQI-. 

2 .  Agreed . 

TOOOl-1-3  Gas  line  valve  failure,  or  inadvert  closing  or  opening 
wrong  valves .  1.  Training  manual  and  O&M  should 

include  proper  lockout/ tag  out  procedures.  2.  Gas 
lines  should  be  color  coded  for  easy  identification. 

Response;  1.  Agreed. 

2.  Agreed. 


TOOOl-10-1 


Response : 


Gas  line  pressure  may  not  be  adequate  for  incinerator 
feed  system .  1 .  ; RMA  to  provide  minimum  22  psig  gas 
feed  at  interface  shown  on  drawing  00*02-104  Rev  2. 

2 .  RMA  -to  ■  provide  minimum  16  psig  gas  ■  feed  at  -ekid. 
2^  T-Thermal  to  regulate  to  10  psig. 


1 

2 


■  Agreed  ^  IMRMA/ 
Agreed. 


TOOOl-16-1  Concern  whether  gas  composition  will  change.  Estcdalish 
whether  gas  characteristics  can  significantly  change 
from  utility. 

Response : quality  of  the  totural^l^^  subjected  to 


specifications  which  will  :be  linclnded  ija  the  supply 
as^'seineiit  under  H,il  OUftLITV*  . 


TOOOl-17-1  Concern  about  startup  of  oas  line  at .correct  gr^sgure 
or  correct  startup  sequence.  O&M  manual  and  training 
should  include  correct  startup  procedures. 


Response: 


1.  Agreed. 


RMA 
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ILsm/Line 

T0007-1-4 
Response : 
T0007-3-1 
Response : 

W0007-11-1 
Response : 
W0007-13-1 

Response: 

Reference  ] 
W0008 -1*1 

Response : 

W0008-1-4 

Response : 

W0008-2-1 

Response : 


Pescription 

Line  rupture  could  result  in  loss  waste  into  into 
area.  Is  piping  located  in  diked  area? 

Yes 


Loss  of_  waste  flow  due  to  line  leak.  Recommend 
trending  pump  discharge  pressure  (PIT-28) . 

No.  Regular  line  inspections  shall  be  performed  by 
the  field  tech  a  minimum  of  once  per  shift. — Regular 
line  inspect iena  shall  be  performed  by-the  field  teeh. 


Vapors  from  dav  tank  during  etartup/shutdown.  Need 
backup  carbon  system. 

Carbon  system  is  not  effective  on  ammonia  vapors. 


Maintenance  of  dav  tank  vent  lines.  O&M  should 
include  maintenance  schedule  for  conservation  vents 
and  blower  intake  filter. 

Agreed 


rawing : 


03-04-009  Rev  0 


Loss  of  city  water  for  caustic  dilution.  Contingency 
plan  should  include  trucking  water  to  plant  site. 

No.  No  water;  No  operations. 


Loss  of  water  flow  resulting  from  valve  or  instrument 
failure  (FIC-205) .  Routine  maintenance  required. 

Agreed 


More  water  flow  due  to  control  malfunction  (FIC-205) . 
O&M  manual  should  address  maintenance  and  calibration 
of  control  loop. 

Agreed 


RMA 
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Line/It, 

W0008-9-1 


Response : 


Peacripttgn 

Loss  of  water  pressure  resulting  from  failure  of 
KIC-209A.  and  KIC-211A.B.  Explain  operation  and 
function  of  these  controls. 

See  Attachment  1 


W0008-15-1  Heater  E-203  in  Tank  TK-203.  Explain  purpose. 

Response:  Freeze  protection 


W0008-16-1 
Response : 


Water  Softener  system  failure.  O&M  should  address 
operation  and  maintenance. 

Agreed 


Reference  Drawing-.  03-04-009,  Rev  0;  32 -03- 713 -D,  Rev  5 


W0009-1-2  Loss  of  process  water  flow  due  to  inadvertent  valve 
closure.  1.  Why  is  valve  in  Line  3-WT-004-E-D  shown 
normally  closed?  2.  O&M  manual  should  address 
operation  of  this  system. 

Response:  1.  The  valve  on  3-WT-004-E-D  should  be  normally  open. 

2 .  Agreed 

W0009-16-1  Failure  of  process  water  heat  tracing.  O&M  manual 
should  require  checks  of  heat  tracing  system. 


Response :  Agreed 

Reference  Drawing:  01-04-001  Rev  1;  02-04-002  Rev  l 


WOOOl-1-1  Loss  of  Basin  F  fluid  during  transfer.  l.  O&M 
procedures  should  cover  maintenance  pxomp  intake  screen 
and  strainer.  2.  Will  procedures  be  written  for 
routine  cleaning  of  Pond  A  intake  screen? 

Response:  1.  Agreed 

2 .  Agreed 

WOOOl-1-2  Loss  of  Basin  F _ JEluid _ transfer  resulting  from 

inadvertent  closure  of  line  valve,  i.  Operator 
training  should  address  this  potential  problem.  2. 
Will  safety  manual  address  safe  operation  of  fed  to 
TK-lOl? 


Response ; 


1 


IV  c  e  e  d 


a 


Yes 


RMA 
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Line/Item  Description 

TOOll-9-1  Loss  of  pressure  due  to  boiler  malfunction.  Need  to 
review  boiler  system  and  its  controls  to  determine 
consequences.  Drawing  03-04-014  not  available. 

Response :  The  boiler  PI&D  is  still  not  available  f rcan  the 

■  ■  vendor . 


T0012-1-1  Line  rupture  of  waste  feed  line,  release  of  Basin  F 
fluid  into  work  area.  1.  Add  high/low  flow  alarm  to 
FI-04B  2.  Control  valve  (PCV-28)  should  be  close  to 
T-Thermal  pipe  rack  as  possible.  3.  No  indication 
available  if  rupture  is  downstream  of  PCV-28. 

Response:  1.  Agreed,  high/low  flow  alarm  was  added. 

2.  IPVC'^28^  as  clpse  as  acdess  and 

aisle  e|ace  requirements 

3.  Routine  line  inspections  will  be  performed  daily. 
Reference  Drawings:  SQI  Incinerator  Drawings. 

T0014-19-1  Leaks  from  flanges,  etc  due  to  loss  of  integrity  of 
seals .  O&M  manual  should  address  this  issue. 

Response:  Agreed 


Reference  Drawings :  32-03-713D  Sheet  3  of  6  and  detailed 

incinerator  drawings. 

T0016-19-1  Corrosion  or  improper  installation  of  heat  shield; 

itgm  9  fiD..dwg _ 6-02-3793D  sheet  2  Of  2.  Rev  2.  Heat 

shield  should  be  installed  properly  and  inspected 
periodically  during  scheduled  outtage. 

Response :  Agreed 


T0016-20-3  Releases  of  hot  oases  and  high  temperature  liquids 
from  incinerator  tank  leak  or  rupture.  Determine 
whether  containment  berms  exist  and  whether  tank  is 
below  grade. 

Response:  Containment  berms  do  exist,  however,  the  tank  is  not 

below  grade. 


T0017-10-1  Loss _ £f _ pressure _ in _ cavstig _ pump  suction  line. 

Recommend  review  of  pump  NPSH  calcs. 


RMA. 
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Line/Itgm 

T0033-17-1 

Response : 

T0033-17-2 

Response : 
T0033-19-1 

Response : 

T0034-1-2 
Response ; 

T0034-2-1 

Response : 

T0034-4-1 

Response : 
T0034-20-1 

Response : 


Description 

Startup/shutdovm .  1.  Recommend  installation  of 

minimum  flow  limit  switch  interlocked  with  waste  feed 
block  valve.  2.  Recommend  flushing  of  quench  tank 
recycle  on  shutdown. 

1.  Already  included  in  design. 

2.  Need  for  flushing  will  be  determined  during 
operation. 

Valve  FCV-58  fails  open  upon  shutdown.  Replace  fail 
open  valve  FCV-58  with  fail  closed  valve. 

FCV-58  will  fail  closed. 

Maintenance.  Line  designations  on  PID  are  incorrect 
and  should  be  revised  to  show/not  show  heat  tracing. 

T- Thermal  has  issued  revision  6  of  the  PX&Ds. 


Line  rupture  in  pH  loop _ in _ qvench.  Recommend 

evaluation  of  safety  hazard  from  release  of  hot  brine. 

Routine  line  inspections  will  identify  any  line 
rupture.  Reference  safety  manual  for  contingency 
plans . 

Excessive  flow  in  pH  loop  resulting  in  damage  to  pH 
probe .  Recommend  evaluation  of  probe  design  to 
minimize  possibility  of  damage  due  to  high  flow. 

Concerm  is  covered  by  probe  design. 


Domestic  water  into  pH  loop  line  results  in  dilution 
and  erroneous  pH  readings.  Recommend  evaluation  of 
adding  trending  point  to  caustic  control  loops  AIC-56 
and  AIC-64. 

Trending  not  required.  The  control  system  currently 
compares  pH  signals  between  probes. 

Release  of  hot  brine  into  workplace  when  removal  of  pH 
probes .  1.  Recommend  that  all  hot  lines  be 

identified.  2.  Recommend  splash  shields  or  guard 
included  at  probes.  . 

1.  Brine  lines  are  color  coded. 

2 .  Safety  training  will  address  this  concern  and 


T0034-20-2 


Response : 


splash  shields  will  be  provided.  Oageey- tgainiHy  %»ill 
address  this  eeneegn. 

Erroneous  pH  readings result — buildUB — BLCflle — SB 

probe .  Recomniwnd  evaluation  of  trending  of  pH 
controller  AlC-64. 

Routine  cleaning  of  the  probe  will  be  performed.  If 
the  probe  continues  to  malfunction  a  replacement  probe 
will  be  provided. 


RMA 
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Lina/ I tern 

TO  044- 20-1 
Response : 
T0044-22-2 

Response: 

T0045-1-2 

Response : 
T0049-3-1 

Response : 
T0045-19-1 

Response : 
-Agreed 

T0046-1-1 


Response : 


Description 

Scrubber  rupture  with  release  of  hot  gases  and  brine. 
Investigate  containment  for  spillage  capacity. 

Containment  is  adequate  to  contain  a  spill  as  a  result 
of  a  rupture  to  the  scnobber. 

Vessel  leak.  1.  Investigate  containment  for  spillage 
capacity.  2.  Safety  evaluation  for  release  of  hot 
gases  and  brine. 

1.  Containment  is  adequate. 

2. 

Stack  rupture.  Recommend  evaluation  of  need  for 
indication  on  stack  for  rupture. 

Not  required. 

Reduction  in  stack  flow.  1.  Recommend  investigating 
necessity  for  installing  a  bird  screen.  2.  Drain  is 
located  on  stack,  duct  has  no  drain,  unknown  whether 
duct  is  sloped  or  not. 

1.  Not  required. 

2.  Duct  is  sloped  slightly  toward  the  scrubber. 

Maintenance  of  stack  and  CEM.  1 .  Not  enough 

information  exists  at  this  point  to  fully  evaluate 
CEM.  2.  CEM  has  the  ability  to  shut  the  system  down 
on  malfunction.  3.  Recommend  assessment  of  CEM  upon 
availedaility  of  complete  information. 

1.  Agreed,  the  Pl£D  accon$>ediiee  hhls  report « 

2 .  Yes 

3 .  Agreed 

SOI  drains  and  sxnnps.  1.  PID  should  designate  flow 
path  from  drain  lines  to  sump.  2.  WESTON  and 
T-Thermal  drawings  have  not  been  coordinated. 
Uncertain  whether  piping  connects  drains  to  sxurps  or 
where  sumps  are  located.  3.  S\jmp  P-403  is  sized  to  50 
gpm.  Sump  is  45  gallons.  Why  are  pxui^  and  siunp 
designated  in  this  manner?  4.  Recommend  routine 
inspection  of  sumps.  5.  Recommend  review  of  punp 
sizing  and  pump  capacity. 

1.  &  2.  The  P1&08  show  lines  which  are  directed  to 
^ains;  details  of  the  pipe  routing  are  shown  on  the 
mechanical  piping^  ^drawings ; 


T0046-1-2 


3 .  Surivp  P-^OS  a^lso  services  drainaige  f rcai\  an  upper 
leysl ,  increased  in  size  accord 


9-r 

4.  Agreed . 

5 .  Pun^  sizing  capacity reviewed r  P-^4  is 
larger  because  of  the  potential  for  greater  service - 


Line  rupture  of  sumo  piping,  recommend  investigation 
of  necessity  of  line  rupture  indication  on  sumps. 

Routine  of  inspection  of  suitp  areas  and  associated 
piping  will  performed  daily. 


Response : 
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Line/Item 

T0046-3-1 


Response : 


PsscriptiQn 

Sumo  pxunc  discharge  less  than  inflow.  1 .  Recommend 
routine  flushing  of  sump  discharge.  2.  Locations  and 
elevation  of  suites  is  unclean  from  PID  and  schematic 
drawings . 

1.  Flushing  will  be  done  on  an  as  required  basis. 
Operations  will  determine  the  frequency  of  flushing. 

2. 


T0046-18-1  Sump  influent  greater  than  discharge  during  emergency. 
Recommend  review  of  stui^  sizing. 

Response: 


T0046-19-1 
Response : 


Failure  of  stuno  level  controller.  Recommend  review  of 
svimp  sizing. 


T0047-1-1  Sump  line  or  drain  pluoaino.  1.  Investigate  possible 
drain  flow  to  sump  and  adequacy  of  sump  to  handle 
flow.  2.  Revaluate  bottom  drain  line  sizing  to  sump. 

Response : 


Reference  drawings:  03-04-015  Rev  0,  7/13/91 


T0048-1-2  Suction  side  of  brine  line _ ruPtUgfi _ results _ in 

excessive  sump  flow.  Recommend  review  of  suitp  sizing. 

Response:  Sump  sizing  is  irrelevent  to  an  air  diaphragm  puirqp. 

The  sump  provides  suction  for  the  pxon^  only,  not 
containment . 

T0048-2-1  Excessive  brine  flow  to  tank  car.  HAZOP  team  does  not 
have  adequate  loading  procedures  to  evaluate  whether 
more  flow  deviation  can  occur. 

Response:  Sketches  revising"  the  P&IDs  accoe$>any  this  report. 

Revieed — PfrID — wil-l — be — provided — when 
available. - 


T0048-16-1  Brine  line  has  excessive  solids  concentration.  1.  How 
does  operator  detect  mixer  operation?  2 .  Detection  of 
more  solids  in  line  is  unclear. 


Response:  1.  Feedback  is  transmitted  to  the  control  room.  If 

the  mixer  stops  sm  alarm  is  sounded  in  the  control 
room. 

2.  Excessive  solids,  if  present,  will  be  removed 
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Ltne/Iteip 

T0049-1-2 

Response : 

T0049-4-1 

Response : 

W0050-8-1 
Response : 
T0050-9-1 

Response : 

T0050-1-1 

Response : 


Psg£rj,Biiion 

Brine  line  rupture.  What  is  position  of  valves  on 
failure? 

Valves  will  fail  closed.  Containment  is  adequate  to 
handle  full  rupture. 

Utility  water  valve  inadvertently  open  and  flow  into 
brine  line  or  tank.  UneQjle  to  determine  severity  of 
consequence,  utility  water  line  and  valve  size  not 
show  on  drawing. 

Unlikely  because  of  nttihber  of  haind  valves  in  the 
system.  More  likely  scenario  would  fill  up  line  and 
overflow  into  the  sunqp  area.<  Utility  Water  Sujppiy 
liine  Size  is  4  inches.  Hie  distribution  line  is  2  in. 
The  Ufcilifcy  Water  -Line  Size  is  i'■^^Behea. 

Brine  storage  tank  pumoout  with  no  vents.  Evaluate 
tank  safety  and  revise  PID  where  appropriate. 

Vents  are  provided.  See  tank  data  sheets.  P&ZD 
sketches  acccHrpany  this  report. — P&ID  will  be  gevised. 

Failure  of  high  level  alarm  LAH  84A/B  with  continued 
pumping  of  fluid.  No  interlocks  shown  on  drawing.  No 
vent  on  tank,  no  tank  overflow,  no  tank  safety 
features  shown  on  PID. 

Interlock  80  prevents  brine  flow  from  entering  a  full 
tank.  Vents  and  tank  overflows  are  provided;  see  tank 
data  sheets. 

Pumpout  without  tank  vent;  possible  collapse  and 

rglsasg Ql brine  into  area.  l .  Unloading 

procedures  are  unclear.  2.  Unclear  whether  level  is 
indicated  locally  as  well  as  remotely.  3.  Does  the 
operator  at  the  loading  station  need  to  know  the  level 
at  the  tanks? 

1.  See  attached  loading  procedure. 

2.  Level  is  indicated  remotely  on  the  tanks.  Level 
indication  for  the  brine  loading  arm  is  local  only. 

3.  No,  Interlock  80  will  turn  off  transfer  pvuips  when 
low  level  in  the  tank  occurs.  The  operator  at  the 
loading  station  needs  to  recieve  the  "OK  to  load" 
permissive  only  to  start  the  loading  procedure. 

Low  brine  storage  temperature.  In  the  event  that 
brine  must  be  stored  for  a  period  of  time,  cooling  can 
occur.  However,  brine  mixing  in  the  tank. 


T0050-15-2 
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T0050-18-1 

Response : 

Referenge  ; 

W0051-7-1 

Response : 
W0051-15-2 

Response : 

W0051-19-1 
Response : 
W0053-1-2 
Response: 
W0053-18-1 


Description 

Emergency  blowdown  to  brine  tanks  during  emergency 
shutdown,  and  inadequate  storage  capacity.  Eyaluate 
need  to  maintain  reserve  capacity  in  tank  for 
emergency  shutdown. 

Not  required.  If  reserve  capacity  is  recpiired  a  brine 
tank  must  be  punned.  If  a  rupture  has  occured  the 
brine  will  be  punned  by  the  local  sump  to  the 
wastewater  tank. 

Lwing ;  03-04-009  Rev  0,  7/31/91 

Improper  material _ delivered _ instead _ q£ _ caustic. 

Unloading  procedures  should  include  a  provision  for 
verifying  contents  of  delivery. 

The  bill  of  lading  will  be  checked. 

Loss  of  heat  tracing  on  caustic _ transfer  lines. 

Evaluate  detection  of  loss  of  heat  tracing. 

No  heat  tracing  monitoring  system  exists.  Portable 
heaters  can  be  utilized  as  required  until  the 
condition  is  repaired. 

Failure  of  heat  tracing,  failure  of  line  at  flex/fixed 
juncture.  Recommend  investigation  of  flex/ fixed 
juncture  on  line. 

The  juncture  niill  be  inspected  re^larly. 


Rupture  of  caustic  Pttmp  (P-211)  suction  line.  Evaluate 
detection  for  line  rupture. 

Routine  line/tank  inspections  are  performed  daily  by 
the  field  tech. 

Caustic  ptmtp  suction  line  plugging  on  startup  after 
emergency  shutdown .  1.  Heat  tracing  and  tank  heater 

are  not  on  emergency  power  systems .  2 .  How  does 

operator  determine  whether  caustic  is  flowing  in  this 
line  during  restart  after  emergency  shutdown?  3. 
Include  provision  in  operator/training  manual  for 
determining  whether  caustic  is  flowing  on  restart 
after  emergency  shutdown. 

1.  Heat  tracing  is  on  the  emergency  power  system. 

2.  Visual  inspection;  a  flow  meter  is  included  in 
caustic  lines 

3.  Agreed 


Response : 


APPENDIX  D3 

Weston  Response 
to 

HAZOP 
March  20, 1992 
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1  WESTON  WAY 
WEST  CHESTER.  PA  18360-1499 
PHONE;  215-682-3030 
FAX;  215-430-3186 


20  March  1992 


Vince  Noble 

Woodward-Qyde  Corporation 
1550  Ho*d  Circle  North 
San  Diego,  CA  92108 

PRAC  Contract  No.:  DACW45-90-D-0015 
Document  Control  No.:  388644-01<ACXX 
HAZOP  Comments/Responses 

Dear  Mr.  Noble: 

Here  is  the  final  summaiy  of  the  responses  to  the  action  items  identified  in  the  Draft 
HAZOP  Review  Document 


In  addition  to  the  O&M  manual,  which  will  contain  the  majority  of  aity  recommended 
procedures  which  will  be  included  as  a  result  of  the  HAZOP  review,  I  have  con^iled  the 
following  list  of  plans  pursuant  to  your  request  for  other  related  documents  and  plans. 


1.  Air  Monitoring  Plan 

2.  Safety  Health  and  Emergency 
Response  Plan 

3.  Volatile  and  Dust  Emissions  Plan 

4.  Site  Security  Plan 

5.  Document  Control  Plan 

6.  Environmental  Protection  Plan 

7.  Visitors  Control  Plan_ 

8.  Emergency  Operations  Plan 


9.  Wastes  and  R^dues  Handling  Plan 

10.  Contingency  and  Emergency  Plan 

11.  Expolsion  j^otection  Measures 

12.  Power  Failure  Analysis 

13.  Day  Tank  Management 

14.  Human  Health  Risk  Assessment 

15.  Startup  Plan 

16.  Trial  Bum  Plan 

17.  Demobilization  Plan 


If  I  can  be  of  further  assistance  to  you,  please  contact  me. 

Veiy  truly  yours, 

Roy  F.  WESTON,  INC 

Quintin  Todd,  P£. 
Project  Manager 

QT:gmd 
cc:  AKam 
M.  Cosmos 
A  Sarkar 


WESTON  WAV 

westchestl  Misaao 

PHONE  21S-6S2-3030 
TELEX  83-5340 


21  February  1992 


Rocky  Mountain  Arsenal 
AMX-RM-E 
Building  B-1 11 

Commerce  City,  CO  80022  W.O.  #7600-00-07 

Attention:  Mr.  Ed  Berry 

PRAC  Contract  No.:  DACW-45-90-D-0015 

DCN:  3886-44-01-ACXA 

Subject:  Response  to  HAZOP  Action  Items 

Dear  Ed: 

Please  find  enclosed  with  this  letter  a  summary  of  the  responses  to  all  acticm  items  identified  in 
the  Draft  HAZOPs  Review  Document. 

The  actions  listed  with  each  comment  are  in  various  stages  of  implementation.  Actions  such  as 
procedures  and  inspections  which  were  not  yet  written  during  the  HAZOPs  review  have  been 
incorporated  into  the  Draft  Operations  and  Maintenance  Manual.  Actions  which  have  increased 
or  changed  construction  drawings,  specifications  and  scope  are  being  finalized. 

The  implementation  of  the  construction  changes  are  being  processed  by  Joe  Borucki  through  the 
Corps  of  Engineers  representative. 

If  you  have  any  questions,  please  call  me  at  (215)  430-7423. 

Very  truly  yours, 

ROY  F.  WESTON,  INC. 

— 

Michael  G.  Cosmos,  P.E. 

Project  Director 

MGC'.ma 

Enclosure 

oc:  Q.  Todd 

J.  Borucld 
J.  Dougherty 
G.  Stillman 


tASt»,22l/MaC 


HAZOP  SUMMARY  FOR  BASIN  P  UQUID  INQNERATION 


1.  Agreed,  the  O&M  Manual  will  in  include  procedures  in  the  event  of  improper  valve  openings. 

2.  Agreed,  the  O&M  Manual  will  include  manual  actions  to  address  impn^ier  openings. 


.  O&M  should  include  instructions  that  operator  check  pilot  if  it  does  not  light 


as  PSD-16  on  Rev  7  of  the  PWD. 

lock  67  has  been  provided  on  Rev  7  of  the  PftID. 


W'OVW  HAZOP  SUMMARY  FOR  BASIN  F  LIQUID  IN 

T0003-|0-l  Prevention  of  excessive  vacuum  in  dav  tank. 


.  Agreed,  a  contingency  for  operating  emergency  blower. 
Alarm  has  been  included  in  Rev  8  of  the  P&ID. 


y  FOR  BASIN  P  UQUID  INQNERATION 


FOR  BASIN  P  LIQUID 


Response:  1.  Agreed,  PDIT  will  be  alarmed. 


HAZOP  SUMMARY  FOR  BASIN  P  UQUID 


15>1  Heater  E-203  in  Tank  TK.203. 


1,  die  operadcm  and  maintenance  of  the  water  softener  will  be  discussed  in  the  O&M  Manual. 


HAZOP  SUMMARY  FOR  BASIN  F  UQUID 
:  03-04*009,  Rev  0;32-Q3-713-D,  Rev  5 


Y  FOR  BASIN  P  UQUID 


alarms  are  provided  on  P-IOIA  and  P-IOIB  discharge.  Local  Pl-lOlC  is  provided  on  sucticm 


WOOOl-5-1  Freezing  of  fluid  in  transfer  line. 


Y  FOR  BASIN  P  UQUID 


allure  of  heater  m  lOlA  or  B. 

.  O&M  manual  to  include  instructions  for  check  of  heater  and  temperature  control  loop. 

.  Agreed,  the  OftM  Manual  will  include  heater  and  temperature  control  maintenance  procedures. 


01-04-001.  Rev  1;  02-044)02.  Rev  1. 


W 

t 


.  OftM  plan  win  include  routine  flushing. 

.  Agreed,  routine  pipeline  flushing  is  included  in  O&M  Manual. 


Y  FOR  BASIN  P  LIQUID  INaNERATION 


.  Requires  that  pump  not  operating,  line  full,  and  loss  of  heat  trace. 

1.  Operator  to  assure  that  Um  drained  after  pump  fsilure  and  insure  heat  tracing  system  operable. 


2.  Agreed,  in  procedures  O&M  Manual  %vill  describe  the  drain  inspection. 
W0003-8-1  Excessive  line  plugginf  due  to  unanticipated  composition  of  Basin  P  liquid. 


Y  FOR  BASIN  P  UQUID 


:  03-04-001  Rev  0  (7/31/91) 


SUMMARY  FOR  BASIN  P  LIQUID  INQNERATION 


BASIN  FUQUID 


the  O&M  Manual  contains  routine  inspection  procedures. 


T0018-4-1  1.  Recommend  addition  of  interlock  65  to  ACV-64  and  interiock  to  loss  of  pumps  P-202A/B. 

Response:  1.  interlock  65  and  alarm  PSHH-41  have  been  added. 


Y  FOR  BASIN  F  UQUID  INaNERATION 


APPENDIX  E 


MISCELLANEOUS 

CORRESPONDENCE 


stxmtMm 


Memorandum 


To:  RMA  HAZOP  Team 

Date:  SqMember  24,  1991 

Subject:  RMA  HAZOP  Study  Review 


Attached  is  the  RMA  Hazard  and  Operability  Smdy  (HAZOP)  Draft  Summary  Rq»n  conducted 
Sq)tember  3  through  Sqptember  17,  1991.  During  the  HA^P  I  told  each  particqiant  of  the 
HAZOP  study  diat  at  the  conclusions  of  the  study  1  would  prqpare  a  review  copy  (summary 
rq)ort)  for  each  participants  review  comment. 

Please  look  over  the  attached  summary  document,  check  the  line  information,  any  action  m 
comments  and  audit  trail  notes  for  errors.  Please  make  any  corrections  to  the  dorament  and 
return  to  me. 

Tentatively,  a  woridng  meeting  to  resolve  HAZOP  findings  is  scheduled  for  later  part  of  October 
*91.  I  would  like  your  comments/corrections  returned  to  me  so  that  I  could  incorporate  dxMe 
changes  prior  to  the  October  meeting. 


Woocl¥mitl-Clyd»  Consultants 

From:  Vince 

Office:  San  Diego 


AOMtA-StOO 


WeSTONWAY 
tMCST  CHESTER.  PA  (9380 
PHONE  (215)692  3030 
TELEX  83-5348 


TRANSMITTAL  FORM 


jf^  Hr*  Vines  Hobl« _ 

Woodwrd  Clyde  Consultants 
1550  Hotel  Circle  Horth 


Sen  Diego  CA  92108 


Enclosed  herewilh  are  the  following: 


OWQ.ORSPEC.NO. 


NO.  OP 


Dwg#  03-04-0001 


Dwg#  03-04-010 


Owgl  03-04-013 


Date:  4  Septenber  1991 

Reference: _ 


wo  3886-44-01 


DESCRIPTION 


STATUS 


SQI  Dulldlng  Day  Tank  P&ID 


Process  Hater  &  Caustic  Storage  P4ID 


Process  Drain  Systea  P&ID 


Instruaent  Air  P&ID 


Brine  Storage  &  Disposal  Systea  P&ID 


Control  Sequence  for  BHA 


Description  for  Coaputer  Control  Sys 


Instruaent  Spec  for  DCS  Systea 


Very  truly  yours, 


Aaitava  Sarkar 


RPW  0448404/8 -9/85 


Shell  Oil  Company 


On*  Sh*il  Plaza 
P  O.  Box  4320 
Houston.  Texas  77210 


October  17,  1991 


Ms.  Blaine  Puch 
Project  Chemical  Engineer 
Hoodward-Clyde  Consultants 
Stanford  Place  3,  Suite  1000 
4582  South  Ulster  Street  Parkway 
Denver,  CO  80237 

Re:  Basin  F  Liquid  Incineration  Project  HAZOP 


Dear  Ms.  Puch: 

Per  your  request,  enclosed  is  a  marked  up  copy  of  the  Preliminary 
Summary  Report  providing  initial  comments  of  the  HAZOP  review  for 
the  above  referenced  project.  We  are  continuing  to  review  the 
contents  of  the  report  and  any  additional  comments  will  be 
forwarded  as  soon  as  available  or  provided  at  the  planned  working 
meeting  of  November  5,  1991. 

Should  you  have  any  questions,  please  contact  this  office. 


Sincerely, 


M.T.  Anderson 
Projects  Manager 
Denver  Site  Project 


Ends. 


ISSlg&SSSSS,. 

•o’li 


Memorandum 


Woodward-Clyde  Consultants 


To: 

JoAnn  Tischler,  Denver 

From; 

Vince  Noble 

Office; 

San  Di^o 

*  * 

Date: 

January  U,  1992 

— 


Subject;  RMA  HAZARD  ANALYSIS  STATUS  REPORT  SQI  PROJECT 


Your  phone  call  the  other  day  was  very  timely.  I  also  felt  that  a  status  rq)ort  was  due  because 
of  the  amount  of  work  that  has  been  done  as  wdl  as  the  amount  of  unresolved  issues  that  still 
remain. 

Since  September  1991,  there  have  been  several  items  completed.  Starting  in  SqMember,  I 
assembled  a  HAZOP  study  team,  organized  the  HAZOP  study  and  conducted  the  HAZOP  on 
most  of  the  Weston’s  and  T-Thermal’s  SQI  design  package.  In  October,  the  draft  HAZOP  study 
was  sent  out  and  reviewed  by  the  study  team.  Their  comments  were  sent  back  for  incorporation 
into  the  study.  In  November,  a  working  meeting  was  held  in  Denver  n>  resolve  the  study  audit 
trail  notes  and  findings  of  the  HAZOP  study.  (A  list  of  the  November  meeting  attendees  is 
attached.) 

The  November  meeting  followed  the  HAZOP  study  response  document  prq>ared  by  Weston 
which  addressed  the  audit  trail  notes  and  study  findings.  This  response  document  was  used  as 
the  agenda  of  the  November  5  meeting.  (Attached  is  a  copy  of  that  response  document  prqiared 
by  Weston.) 

The  following  is  a  summary  of  important  results  of  that  meeting. 

•  At  the  conclusion  of  the  HAZOP  study  in  September,  it  was  determined  that 
Weston  has  not  completed  the  design  package.  There  were  several  missing 
P&IDs  from  the  package  that  were  needed  to  finished  the  HAZOP  study.  During 
the  November  meeting,  Weston  indicated  that  the  missing  P&IDs  would  be 
completed  in  January  191^.  Mr.  Ed  Berry  (RMA)  told  Woodward-Clyde  diat  he 
wanted  these  missing  P&IDs  reviewed  by  the  HAZOP  team  in  order  to  finalize 
the  HAZOP  study.  The  missing  P&IDs  were:  steam  system,  boiler  system, 
brine  loading  system,  caustic  unloading/handling  system,  drain  system  and  water 
softener  unit. 

•  During  the  November  5  review  meeting,  Weston  indicated  that  they  would  revise, 
correct  and/or  add  detail  to  the  P&lDs  based  upon  the  study’s  audit  notes.  There 
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was  no  specific  time  frame  discussed  but  we  assume  that  Weston  would  be 
revising  the  P&IDs  by  January  ’92. 

•  In  addition  to  design  drawing  changes,  Weston  indicated  that  they  would  "follow¬ 
up"  on  several  items  found  in  the  HAZOP  study.  Again  the  assumption  was  that 
by  January  ’92  they  would  have  completed  these  itons. 

These  revisions  and/or  changes  would  be  addressed  in  the  O/M  manuals, 
Preventative  Maintenance  or  Safety  Plan  that  Weston  was  to  finish.  Our  plan 
would  be  to  verify  that  the  study  audit  notes  are  addressed  in  the  above  manuals 
and  plans  as  well  as  corrections  to  P&IDs. 

The  current  status  of  RMA  Hazard  Analysis  task  is  that  Woodward-Clyde  is  waiting  on  Weston. 
Based  on  what  was  discussed  in  Novemter,  Weston  should  be  contacting  us  regarding  the  status 
of  their  commitments  on  missing  P&IDs,  revision/corrections  to  existing  P&IDs,  completion  of 
O/M  manuals,  safety  plan  and  other  responses  to  the  study  audit  notes.  It  is  still  our 
understanding  that  RMA  wants  Woodward-Clyde  to  finish  the  HAZOP  study  on  the  missing 
P&IDs  and  prepare  a  final  report. 

To  prepare  a  final  report,  the  following  items  need  to  be  completed: 

HAZOP  the  missing  P&ID  systems  (steam,  boiler,  brine  loading,  caustic  unloading  and 
water  softener) 

Verify  that  Weston  has  adequately  addressed  the  study  audit  notes  per  their  response 
document  (5/11/91) 

Review  the  Weston  Operation  and  Maintenance  Manuals,  Preventative  Maintenance, 
Emergency  Response  Plan,  and  Safety  Plan  to  verify  that  study  findings  are  covered  in 
those  documents. 

In  summary,  the  status  of  the  RMA  Hazard  Analysis  task  is  on  hold  again  awaiting  for  Weston, 
calls  have  b^n  made  to  Mr.  Amit  Sarkar  (Weston  Project  Manager)  but  to  date  no  response  has 
been  received  from  Weston. 

I  would  estimate  that  it  would  take  approximately  one  week  to  finish  the  HAZOP  on  the  missing 
P&IDs  (if  not  overly  complex)  and  maybe  2-4  weeks  for  review  of  the  Weston  responses  to  the 
HAZOP  study  (manual/plan  review).  The  final  report  will  only  take  about  2  weeks  to  finish  and 
mail  to  you. 

Please  call  me  if  you  need  more  information  or  RMA  needs  more  detail  on  the  status. 


MXXOiKJM 
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Attendees  at  the  November  5,  1991  meeting  in  Denver  on  the  WestonAVoodward-Clyde  review 
of  the  SQI  HAZOP  study. 


Louis  Bulger 
Valorie  Thompscm 
Colleen  Parker 
Jesse  Clement 
AmitSarkar 
Ben  Wachob 
Dennis  Heitmaan 
Ed  Berry 
Elaine  I^ch 
Arnold  Marsden 
Larry  Faith 
Stephen  Luedders 


WCC  -  San  Di^o 

WCC  >  San  Diego 

Weston 

T-Thermal 

Weston 

RMA 

Corps  of  Engineers 
RMA 

WCC  -  Denver 
Shell  Development 
Shell  Oil  Company 
Morrison-Knudsen  (Shell) 
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T-THERMAL.  INC. 

BROOK  ROAD 

CONSHOHOCKEN.  PA  1942B 
TEL:  (215)  628-54(}0 
FAX  (216)825-4877 


SINCE  1949 


WOODWARD' CLYDE  CONSULTANTS 
1550  Hotel  Circle  North- 
San  Diego,  CA  92108 

Attention:  Mr.  Vincent  C.  Noble 

HAZOP  Committee  Chairman 


Reference:  Basin  F  Liquid  Remedial  Action 
Rocky  Mountain  Arsenal 
T-THERMAL  job  order  #1-9350 

Subject:  Review  of  HAZOP  comments 


October  9,  1991 


Dear  Vince: 

I  have  reviewed  the  RMA  Hazard  and  Operability  Study  Draft 
Summary  Report  that  you  have  forwarded.  I  have  also  attached  our 
comments  to  those  items  pertinent  to  T-THERMAL.  Many  action  items 
have  already  been  or  will  be  incorporated  into  the  next  revision  to 
the  T-THERMAL  PilD's,  Other  items  will  await  WESTON’s  direction.  1 
have  not  found  any  errors  in  the  wording  or  the  intent  of  the 
action/ comments . 

Please  advise  me  of  the  time  and  location  of  the  next  meeting 
as  soon  as  possible,  so  I  can  make  necessary  arrangements. 


Sincerely 

G.  D.  Bell 
Project  Manager 


WCCLETTR.OOi 
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T-THERMAL,  INC. 
BROOK  ROAD 

CONSHOHOCKEN,  PA  19428 
TEL:  (215)  828-5400 
FAX:  (215)825-4877 


RMA  HAZOP  INVESTIGATION 
REVIEW  OP  OC»iMENTS 
'  BY 
T-THERMAL 


October  9,  1991 


LINE/ ITEM 

CODE 

COMMENT /ACT ION 

T-T  RESPONSE 

TOOOl-10-1 

•  • 

RMA  TO  PROVIDE 

18  PSIG  AT  T-T 

PIPE  SKID. 

T-T  TO  REGULATE  TO 

10  PSIG. 

TOOCl-19-2 

B 

DELETE  BYPASS 

NAT.  GAS  CONTROL 
VALVE  FCV-09. 

WESTON  TO  DIRECT 

T-T. 

T0003-3-1 

C 

DEVIATION  ALARM 
ALARM  ON  FIT-16. 

ADD  ON  P&ID  REV  7. 

T0003-3-1 

c 

SHUTDOWN  INTERLOCK. 

ADD  INTERLOCK  #67 

ON  P&ID  REV  7. 

T0003-15-1 

B 

ADD  TEMPERATURE 
CORRECTION  TO  C.A. 
AND  S.A.  FLOWS. 

WESTON  TO  DIRECT 

T-T. 

T0003-18-1 

A 

ADD  LIMIT  SWITCHES 
TO  PERMISSIVE 
CIRCUIT. 

T-T  WILL  INVESTIG.ATE 
ADDING  TO  ELECTRICAL 
SCHEMATICS. 

T0005-1-1 

B 

ADD  DEVIATION 

ALARM  ON  fIT-16/30. 

ADD  TO  P6ID  REV  7. 

T0006-1-3 

B 

MOVE  FLUSH  CONN. 

WESTON  TO  CHANGE 
PIPING  DRAWINGS  & 
INFORM  T-T. 

T0006-1-4 

C 

INSTALL  HI/LO 

ALARMS  ON  FI-04A. 

ADDED  TO  P&ID  REV  6. 

T0006-1-4 

C 

ADD  INTERLOCK. 

ADD  INTERLOCK  #68  ON 
P&ID  REV  7. 

T0006-3-3 

c 

SEE  ABOVE. 

SEE  ABOVE. 

T0006-6-1 

C 

LOCATION  OF  CHECK 
VALVE. 

MOVED  TO  CORRECT 

LOCATION  ON  PS  ID  REV  6. 

T0006-17-1 

-- 

CROSS  CONNECT 

XV-66  &  XV-26. 

CAN  BE  DONE  THROUGH 

SOFTWARE . 

T0006-18-1 

B 

CHECK  FLOW  IN 

FI-04A  ON  E.S.D. 

*  r 

CAN  BE  DONE  THROUGH 

SOFTWARE . 

T0008-1-2 

C 

TRENDING  OF  PIT- 
27A/E,  PIT-18A/E, 
PIT-45A/E. 

WESTON  TO  ADD  TO  CONTROL 

BID  PACKAGE. 

T0008-2-1 

B 

ADD  HI  FLOW  ALARM 

TO  FIC-22A/E. 

ADDED  TO  P&ID  REV  6. 

T0009-7-1 

B 

ADD  DEVIATION  ALARM 
TO  FIT-15A/E. 

ADDED  TO  PS ID  REV  6. 

TOOlO-1-2 

A 

ADD  MANUAL  ON /OFF 
CONTROL  OF  PUMPS. 

HAVE  LOCAL /REMOTE 

STATION  ON  EACH  PUMP. 

T0010~15-l 

A 

REVIEW  SIZING  OF 
WATER  HEATER. 

WESTON  TO  PROVIDE 

175 *F  FLUSH  WATER. 

TOOll-1-1 

A 

ADD  DEVIATION 

ALARM  TO  FIT-76A. 

WILL  ADD  TO  PSID  REV  7. 

TOOll-1-2 

C 

If  tl 

M  If  If 

T0012-1-1 

C 

ADD  HI/LO  ALARM 

TO  FI-04B. 

ADDED  TO  PSID  REV  6. 

T0016-15-1 

C 

NEED  REDUNDANT 

LEVEL  ALARMS  ON 
SEPARATOR . 

ADDED  LSLL-50  AND  LSHH-50 
SWITCHES  ALONG  WITH  LIT- 50 

HI  S  LO  ALARMS. 

T0018-1-2 

C 

ADD  CHECK  VALVE 

AND  PRESSURE 

SWITCH. 

WESTON  TO  DIRECT  T-T  TO  DO. 

T0018-4-1 

•  — 

ADD  INTERLOCK  65 

TO  -^CV-64  &  P-202 
A/B. 

WILL  ADD  #65  TO  PSID  REV  7. 

T0018-17-1 

•  • 

ADD  INTERLOCK  TO 
LOSS  OF  CAUSTIC 

FLOW  ON  FISL-41. 

WILL  ADD  #66  TO  PSID  REV  7. 

T0018-18-1 

-- 

VERIFY  CLOSURE  OF 
VALVE  ACV-64. 

WILL  ADD  PROOF  OF  CLOSURE 
SWITCH  ZSC-64  ON  PSID  REV  7. 

T0020-1-4 

C 

ADD  PRESSURE 

SWITCH. 

WESTON  TO  DIRECT  T-T  TO  DO. 

T0021-1-2 

B 

ADD  PRESSURE 

SWITCH. 

WESTON  TO  DIRECT  T-T  TO  DO. 

T0021-18-1 

A 

PROVE  LIMIT  SWITCH 
UPON  SHUTDOWN. 

ALREADY  HAVE  PROOF  OF 

CLOSURE  SWITCH,  INCORPORATE 
INTO  SOFTWARE. 

T0023-1-2 

B 

NO  INDICATION  OF 
LINE  RUPTURE. 

WESTON  TO  DIRECT  T-T  TO 

ADD  NECESSARY  INSTRUMENTATION 

T0023-17-1 

A 

CHANGE  VALVE  PCV- 
48  TO  FAIL  CLOSE. 

CHANGED  ON  FfID  REV  6. 

T0030-1-1 

A 

RECOMMEND  TRENDING 
OF  AIC-56. 

WESTON  TO  INCORPORATE 

INTO  SOFTWARE  PACKAGE. 

T0030-17-1 

C 

CONFIRM  CLOSURE  OF 
VALVE  FCV-56. 

HAVE  ADDED  PROOF  OF 

CLOSURE  SWITCH  ZSC-56  ON 

P&ID  REV  7. 

T0031-10>1 

-- 

RECOMMEND  TRENDING 
OF  PDIT-55. 

WESTON  TO  INCORPORATE 

INTO  SOFTWARE  PACKAGE. 

T0032-2-1 

A 

ADD  RESTRICTING 
ORIFICE  &  PRESSURE 
INDICATOR. 

HAVE  ADDED  ON  P6ID  REV  6. 

T0032-16-1 

C 

ADD  MIN  FLOW  LIMIT 
SWITCH  TO  FCV-58. 

HAVE  ADDED  ZSL-58  TO  VALVE 

ON  P&ID  REV  6. 

T0033-1-1 

B 

ADD  ALARM  ON 

FI-83A  LINKED  TO 
AIC-59. 

WESTON  TO  ADD  ALARM  ON  FI- 
83A.  T-T  WILL  ADD  INTERLOCK 
#72  ON  AIC-59  TO  WASTE  FEED. 

T0033-1-2 

C 

REVIEW  LACK  OF 

LEAK  INDICATION. 

WESTON  TO  DIRECT  T-T  TO  ADD 
NECESSARY  INSTRUMENTATION. 

T0033-17-2 

C 

CHANGE  VALVE  FCV- 
58  TO  FAIL  CLOSE. 

CHANGED  ON  P&ID  REV  6. 

T0034-4-1 

A 

RECOMMEND  TRENDING 
OF  AIC-55  AND 
AIC-64. 

WESTON  TO  INCORPORATE 

INTO  SOFTWARE  PACKAGE. 

T0034-20-2 

A 

RECOMMEND  TRENDING 
OF  AIC-64. 

WESTON  TO  INCORPORATE 

INTO  SOFTWARE  PACKAGE. 

T0035-1-1 

B 

ADD  PSLL-60  TO 
INTERLOCK  WASTE 
FEED. 

HAVE  ADDED  INTERLOCK  «18 

TO  MATRIX. 

T0037-2-1 

B 

ADD  CLOSURE  OF 

VALVE  XV- 26  TO 
INTERLOCK  PDSLL-53. 

ADDED  TO  INTERLOCK  MATRIX. 

T0038-1-1 

C 

ADD  BURNED  SHUT¬ 
DOWN  TO  PDSLL-53 
INTERLOCK. 

ADDED  TO  INTERLOCK  MATRIX. 

T0041-1-2 

C 

NO  INDICATION  OF 
LINE  RUPTURE. 

WESTON  TO  DIRECT  T-T  TO 

ADD  NECESSARY  INSTRUMENTATION. 

IT0041-3-1 

B 

RECOMMEND  TRENDING 
OF  FIC-65 

WESTON  TO  INCORPORATE 

INTO  SOFTWARE  PACKAGE. 

T0041-3-2 

C 

RECOMMEND  TRENDING 
OF  FIC-65 

WESTON  TO  INCORPORATE 

INTO  SOFTWARE  PACKAGE. 

T0041-4-1 

C 

ADD  INTERLOCK  TO 
FCV-56  TO  SHUT 

DOWN  CAUSTIC  FLOW. 

FSLL-65  IS  ALREADY  INTERLOCKED 
TO  WASTE  PLOW  (#19),  WESTON 

TO  DIRECT  T-T  TO  ADD 

INTERLOCK  ON  PCV-56. 

T0041-6-1 

C 

ADD  CHECK  VALVE. 

RECOMMEND  MOVING  CHECK 

VALVE  342  TO  INTERSECTION 

OF  4"-BR-503  6  CAUSTIC  LINE. 

T0041-17-1 

C 

ADD  FSLL-65  TO 
BURNER  START-UP. 

T-T  WILL  INVESTIGATE  &  ADD 

TO  ELECTRICAL  SCHEMATIC  IF 
NECESSARY . 

T0042-19-1 

A 

RECOMMEND  TRENDING 
OF  FCV-65. 

WESTON  TO  INCORPORATE 

INTO  SOFTWARE  PACKAGE. 

T0044-17-1 

ADD  LSLL-62  TO 
BURNER  START-UP. 

T-T  WILL  INVESTIGATE  &  ADD 

TO  ELECTRICAL  SCHEMATIC  IF 
NECESSARY . 
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March  27.  1992 
Project  No.  22206A-S000 


Mr.  Ed  Berry  and  Mr.  Ben  Wachob 
Rocky  Mountain  Arsenal 
Building  B-1 11 
Commerce  City,  CO  80022 

RMA  HAZOP;  ACTION  ITEM  SUMMARY  REPORT 

Mr.  Berry  and  Mr.  Wachob: 

Pursuant  to  a  phone  conversation  on  March  24,  1992  between  Mr.  Ben  Wachob  of  Rocly 
Moutain  Arsenal  (RMA)  and  JoAnn  Hschler  and  Vince  Noble  of  Woodwaid-Oyde 
Consultants  (Woodward-Clyde)  please  find  attached  to  this  letter  an  Actitm  Item  Summary 
Rqwrt  based  primarly  upon  the  findings  of  Weston’s  reqxmses  to  the  HAZOP  study. 

The  data  for  Action  Item  Summary  Report  was  gathered  from  the  three  Weston  respmses 
to  HAZOP  documents  dated  December  S,  1991,  February  S,  1992  and  February  21,  1992. 
Additionally,  comments  from  Shell  Oil  Company  and  the  HAZOP  team  review  were 
addressed.  The  majority  of  the  action  items  listed  fall  into  the  following  catagories: 

•  HAZOP  action  items  or  audit  trail  items  to  whihc  Weston  has  not  responded. 

•  Items  in  the  HAZOP  which  have  been  inadequately  addressed  or  require 
additional  discussion. 

In  addition  to  those  above,  many  Weston  responses  were  not  verifiable  or  can  not  be  closed 
due  to  lack  of  current  revised  P&lDs,  or  various  plans  and  programs  which  were  not 
available  to  HAZOP  team  to  review.  In  onler  to  resolve  and  close  the  remaining  noany  line 
items  in  the  HAZOP,  the  HAZOP  team  would  need  to  review  and  verify  that  the  re^Kmses 
in  the  study  have  been  addressed  in  either  the  plans  and  programs  or  a  current  revisicm  for 
P&ID  referenced  in  the  responses,  for  the  SQL 

The  following  are  the  items  which  are  not  resolved  and/or  need  additional  review.  This  list 
represents  an  Action  Item  Summary  list. 

•  HAZOP  Items  not  Addressed  bv  Weston 

1.  T(XK)1-19>1  Action:  Periodic  inspection  and  maintenance  of  lines  should  be  included 

in  O&M  Manual.  Proper  lockout/tagout  procedures  should  also  be  included. 

Audit  Note:  Is  there  a  procedure  for  dtecldng  shutdown  and  safety  interlocks  tm  a 
periodic  basis? 
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2.  T0(X)l-19-2  Action:  Bypass  around  natural  gas  control  valve  319  should  be 
questioned  or  eliminated. 

3.  T0013'16-l  Comment-Action  Item:  Operator  training  should  pay  ^>ecial  attention 
to  importance  of  air/fiiel  (A/F)  ratio. 

4.  T0020-17-1  Comment-Action  Item:  Operator  should  omfirm  proper  closure  of  this 
valve  (FCV-62)  after  shutdown. 

5.  70021-18-1  Comment-Action  Item:  Limit  switch  on  valve  (XV-40)  closure  should 
be  proven  upon  shutdown. 

6.  T0030-17-1  Comment-Action  Item:  Operator  should  confirm  closure  of  FCV-56 
on  shutdown. 

7.  T0031-15-1  Comment-Action  Item:  Will  line  be  identified  as  containing  hot  fluid 
and  be  adequately  equipped  to  protect  workers? 

8.  W0051-1-1  Comment-Action  Item:  Caustic  delivery  and  unloading  procedures  are 
unavailable.  Assume  that  unloading  operator  observes  rupture  and  initiates 
emergency  procedures. 


(Note)  Caustic  jdelivery  and  unloading  procedures  should  be  included  in  the  HAZOP 
study. 4$  soon  as  P&ID’s  and  procedures  are  available,  they  should  be 
provided  to  HAZOP  team  for  review. 


9. 

10. 


WOOOl-6-1 

W0007-1-2 

system. 


Action  Item:  Contingency  plan  should  be  developed. 

Audit  Note:  Need  clarification  of  operating  and  control  of  venting 


•  Items  that  are  Inadequately  Addressed  or  Required  Additional  Discussion 

W(XX)l-6-l:  Unable  to  locate  right  comment  to  Weston  re^nse 

W0008-9-1:  Attachment  not  available  to  review 

W0009-1-2:  Provide  P&ID  revision  number  on  change 

W0003-1-3:  P&ID  revision  change  has  not  been  verified  to  date 

W0003-1-4:  Not  adequately  addressed,  outside  containment  is  the  issue  that  needs  req;xmse. 

T0(X)3-1-1:  Weston  needs  to  provide  additional  data  on  blower  nudntenance 
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TOOOl-10-1: 

T0003-1-2: 

T0003-3-1: 

T0003-10-1: 

T0003-17-1: 

T0003-19-1: 

T0005-1-1: 

T0006-1-4: 

T0006-6-1: 

T0006-18-1: 

T0008-2-1: 

T0008-18-1: 

TOOlO-15-1: 

TOOl  1-9-1: 

T0014-19-1: 

T0023-17-1: 

T0024-17-1: 

T0027-1-1: 

T0032-2-1: 

T0032-18-1: 

T0033-1-2: 

T0033-6-1: 

T0033-17-1: 

T0033-17-2; 


Unable  to  verify  to  date,  nt\^>  rrvirw  P^TT> 

Provide  additional  detail  on  warning  system 

Not  verified  to  date,  new  P&ID  revision 

Available  P&ID  does  not  contain  adequate  data  for  review 

Provide  additional  data  -  NHi  vsqx>r  monitoring  and  procedures  on  monitoring 
tanks 

Unable  to  verify  P&ID  -  new  review  change  to  date 

Unable  to  verify  P&ID  not  verified  to  date 

Revision  change  on  P&ID,  not  verified  to  date 

Revision  change  on  P&ID,  not  verified  to  date 

Provide  additional  data  on  safety  measure  in  the  PCMS  software 

Revision  change  to  P&ID,  not  verified  to  date 

Inadequately  addressed,  nozzle  maintenance  should  be  detailed 

Not  adequately  addressed,  provide  non-detail  on  heater 

Not  adequately  addressed,  boiler  system  not  part  of  HAZOP  study 

Not  adequately  addressed,  health  and  safety  concerns  in4eaks 

Revision  change  to  P&ID,  not  verified  to  date 

Revision  change  to  P&ID,  not  verified  to  date 

Typo  should  be  T0027-16-1  also  T0030-16-1  should  be  T0030-15-2 

Revision  change  to  P&ID,  not  verified  to  date 

Provide  data:  Q-should  pumps  202A/B  be  on  emergency  power  system. 

Revision  change  to  P&ID,  not  veriHed  to  date 

Provide  specific  location  for  new  check  valve  and  revision  number  for  P&ID 
change 

Provide  flow  limit  switch  location 
Revision  change  to  P&ID,  not  verified  to  date 
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T0033-19-1:  Revision  change  to  P&ID,  not  verified  to  date 

T0034-1-2:  Western  is  depending  a^t  on  routine  usual  tank  and  line  inq)ection  to  catch 
a>40tt>f  potential  problems  -  may  want  to  iiMo-other  methods  of  inqiectioas/ 
protection 

T0035-1-2:  Not  adequately  addressed,  health  and  safety  concern  of  release 

T003S-18-1;  Is  there  a  revision/P&ID  change  for  this 

T0038*3-l:  Not  adequately  addressed,  health  and  safety  issue 

T0040-1-2:  Not  adequately  addressed,  review  action  item 

T0041-1-1:  Is  there  a  revision/P&ID  change? 

T0041-4-1:  Revision  change  to  P&ID,  not  verified  to  date 

T0041-6-1:  Revision  change  to  P&ID,  not  verified  to  date 

T0046’3*l:  Mechanical  P&JD  were  not  reviewed  in  HAZOP  study 

T0048-2-1:  Not  adequately  addressed,  sketchei'  are  not  accq>table  for  HAZOP  review, 
please  ]irovide  final  P&ID’s  for  this  action  item 

^  tc  r  V 

T0049-1-1:  Unable  to  verify,  ^matrix  for  interlocks  are  not  current. 

TOOSO-8-1:  Unable  to  verify,  P&ID  on  tanks  should  be  included  in  HAZOP  -  provide 
when  available 

T0050-9-1:  See  item  T0049-1-1 

T0050-10-1:  See  item  T0049-1-1 

TOOS 1-19-1:  Provide  more  detail  on  "regular” 

W00S4-1-1:  New  P&ID  revision  change,  not  verified  to  date 

W00S6-20-1:  New  P&ID  revision  change,  not  verified  to  date 

W(X)S8-9-l:  Not  adequately  addressed,  health  and  safety  issue 

W(X)58-20-l:  See  item  T0049-1-1  -  Provide  current  interlock  matrix  to  address  the 
new/change  interlock  change  or  additions 

Note  -  All  Weston  responses  that  indicated  that  a  P&ID  revisitm  was  done  to  respond  to  the 
HAZOP  action  or  audit  note.  Weston  should  develop  a  document  which  identifies  |U 
changes  to  either  the  T-Thermal  and/or  Weston  P&ID’s  that  were  changed  from  the  P&ID 
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s^  that  was  used  in  SqMember  1991.  Currently,  dtere  are  3  or  4  revision  dianges  to  the 
P&ID*s  since  Septembtf  1991,  and  too  nuuiy  d^ges  to  locate  widiout  smne  identificatioo 
method  to  verify  the  changes. 

HAZOP  STUDY  STATUS 

Based  upon  the  response  from  Weston,  Shdl  Oil  Conqnny  and  HAZOP  team  members, 
Woodward-Clyde  is  in  the  process  of  adding  the  req)onses,  comments  andwtorial  changes 
to  the  study  document.  Items  that  can  be  closed  based  upon  le^xmses  to  action  items  or 
audit  trail  notes  are  being  closed;  items  that  still  require  additional  req)onses,  as  pn  this 
action  item  summary  report,  will  be  closed  as  Weston  addresses  them.  The  ctmq^on  of 
the  study  should  be  final  in  the  next  couple  of  weeks,  assuming  that  Weston  will  respond  to 
the  summary  report  as  soon  as  possible.  .  ,  ,>■ 

If  Weston  does  not  respond  to  the  next  few  weeks,  Woodward-Clyde  will  issue  a  interm  final 
study  with  a  draft  report  which  will  contain  the  RMA  hqiardoM  «Mdysis  ptooess  and  die 
HAZOP  study  in  a  couple  of  weeks.  At  such  time  that  Weston  re^pcmds  to  the  action  item 
summary,  we  will  complete  the  study  and  incorporate  any  additioiud  comments. 

Very  truly  yours, 

WOODWARD-CLYDE  CONSULTANTS 


JoAnn  Tischler 
Project  Manager 

JT/VCN/lag 

Enclosure 


ince  Noble 

Hazard  Evaluation  Task  Manager 
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n/^>sm  HAZOP  SUMMARY  FOR  BASIN  P  UQUID  INCINERATION 

T0027-1-1  More  solids  in  quench  solids  removal  system  results  in  increased  pump  w«»a^, 
1.  Maintenance  item. 


:  32-03-713D,  Sheet  4  of  6.  7/23/91 


Y  FOR  BASIN  F  UQUID  INCINERATION 


HAZOP  SUMMARY  FOR  BASIN  P  UQUID  INCINERATION 


Y  FOR  BASIN  P  LIQUID  INaNERATION 


Recommend  investigation  of  emergency  fail  position  of  valve  FCV-65 


.  Agreed,  the  O&M  Manual  includes  routine  nozzle  inspections. 


No.  Probes  will  be  routinely  cleaned  to  prevent  solids  buildup. 


HAZOP  SUMMARY  FOR  BASIN  F  UQUID 
DRAWINGS:  32-03-713-D  Sheet  5  of  6  Rev  5  (7/23/91). 


.  Interlock  3S  has  been  provided. 


of  sump  asms  and  associated  p^dng  will  performed  didhr  as  described  in  die  CMcM 


.  As  stated,  the  sump  siziiig  is  designed  to  accommodate  the  pump  and  to  provide  a  minimum  retention 


Y  im  BASm  P  UQUID  INCINERATION 


M  ¥rfll  cover  pump  foilure.  Loss  of  instniment  air  will  cauK  vrives  to  to  to  fM  safe  positkm. 


.  what  is  position  of  valves  on  failure? 


Y  FOR  BASIN  P  UQUID  INCINERATION 


J 


Y  FOR  BASIN  P  UQUID 


1.  Heating  of  liquid  in  caustic  dilution  tank  due  to  exothermic  heat  of  solution.  2.  Can  exothennic  reaction 
exceed  tank  design  criteria? 

Response:  1 .  A  field  technician  %rill  be  present  during  all  mixing  operations. 

2.  No  since  even  at  boiling,  50%  caustic  will  reach  only  290*F.  Reference  tank  data  sheet. 


HAZOP  SUMMARY  FOR  BASIN  P  LIQUID  INCINERATION 
W0055-16-1  Increase  temperature  in  caustic  dilution  tank  due  to  greater  caustic  feed. 


PALL-08  is  included. 


plan  will  be  developed. 


Y  FOR  BASIN  P  UC 


Resident  Engineer  C^ce  DCN:  8127-Q3-00-A1CR 

U.S.  Army  Corps  of  Engineers  W.O.:  3600-0S-8S 

P.O.  Box  1865 
Commerce  City,  CO  80037 

Attn:  Richard  C  Mdlae 

Subject:  Responses  to  1  April  1992  HAZOP  Action  Items  letter  from  WCC  to  Messrs. 

Ed  Berry  and  Ben  Wachob 

Gentlemen: 

The  Operation  &  Maintenance  (O&M)  Manual  and  the  factory  acceptance  test  of  the 
PMCS  control  system  are  both  in  progress.  The  responses  whidi  accompany  this  letter  are 
provided  with  the  best  documentation  that  is  current^  available.  Spedficalfy,  only  sections 
3.12  (Brine  Handling  System)  and  3.13  (Caustic  Handling  System)  are  included  from  the 
O&M  Manual,  which  is  e^^cted  to  be  reissued  in  its  entirety  next  week,  when  a  copy  can 
be  forwarded  to  the  HAZOP  reviewers. 

Since  the  Brine  and  Caustic  Handling  Systems  are  two  of  the  more  significant  tystems 
prompting  continued  HAZOP  interest,  the  included  sections  should  provide  the  reviewers 
with  an  opportunity  to  further  refine  their  comments.  However,  conq>lete  resolution  of  their 
comments  will  probably  have  to  await  completion  of  the  O&M  Manual,  consolidation  of  the 
sketches  and  drawings,  and  finalizing  the  PMCS  program. 

If  we  can  be  of  further  assistance  in  responding  to  the  HAZOP  reviewers,  please  contact 
me. 

Sincerely, 

ROY  F.  WESTON,  INC 

Quintin  R.  Todd,  P£. 

Ftoject  Manager 

QRT:gmd 

cc:  B.Wachob  (PMRMA) 

E.  Beny  (PMRMA) 
g:\1636\daziog\todd\0SlS92-lJtr 


ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 

HAZOP  Items  Not  Addressed  bv  WESTON 


Item  No. 
TOOOl-19-1 


Audit  Note 


T000M9-2 


Action  or 

Comment  Required  Item 

Action  Periodic  inspection  and  maintenance  of 

lines  should  be  included  in  the  O&M 
Manual.  Proper  lockout/tagout  procedures 
should  also  included. 

Response:  See  the  O&M  Manual. 


Is  there  a  procedure  for  checking  shutdown 
and  safety  interlocks  on  a  periodic  basis? 

Response:  See  the  O&M  Manual. 


Action  Bypass  around  natural  gas  control  vaive 

319  should  be  questioned  or  eliminated. 

Response:  Valve  wiU  be  locked;  however, 
some  maintenance  is  facilitated  by 
presence  of  the  l^ass. 


MK01\RFT:3600l)S8S\nulinop 
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05/14/92 


ACTION  FTEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABIUTY  (HAZOP)  STUDY 

HAZQP  Items  NoLAddifiSSfid  by  WESTON 

Action  or 

Item  No.  Comment  Required  Item 


T0013-16-1  Comment-Action  Operator  training  should  pay  qpedal 

attention  to  inqwrtance  of  air/foel  (A/F) 
ratio. 

Response:  The  A/F  ratio  will  receive 
attention  in  operator  training. 


T0020-17-1  Comment-Action  Operator  should  confirm  proper  closure  of 

this  valve  (FCV-62)  after  shutdown. 

Response:  See  O&M  Manual. 


T0021-18-1  Comment-Action  limit  switch  on  valve  (XV-40)  closure 

should  be  proven  upon  shutdown. 

Response;  See  O&M  Manual 


o 


MK01\am60()0SIS\nMlutO|> 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABEJTY  (HAZOP)  STUDY 

HAZOP  Items  Not  Addressed  bv  WESTON 

Action  or 

Item  No.  Comment  Rgquirftd 


T0030>17*1  Comment'Action  Operator  should  confirm  closure  of  FCV< 

56  on  shutdown. 

Response:  See  O&M  Manual. 


T0031«15>1  Comment-Action  Will  line  be  identified  as  containing  hot 

fluid  and  be  adequate^  equipped  to 
protect  workers? 

Response:  Yes. 


MK91\RFTi3600Q58S\niMlii»op 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABIUTY  (HAZOP)  STUDY 


Action  or 

Comment  Required 


Item 


HAZOP  Items  Not  Addressed  bv  WESTON 

Item  No. 

WOOSl-1-1  Comment-Action 


Caustic  delivery  and  unloading  procedures 
are  unavailable.  We  assumed  that  the 
unloading  q;>erator  observes  ruptures  and 
initiates  emergen^  procedures. 

Response:  See  O&M  Manual 


WOOS  1-1-1  (continued)  Caustic  delivery  and  unloading  procedures 

should  be  included  in  the  HAZOP  study. 
As  soon  as  P&IDs  and  procedures  are 
available,  they  should  be  provided  to 
HAZOP  team  for  review. 

Response:  See  O&M  Manual. 


MlC01\arrJ600QS8S\nMhnop 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 

HAZOP  Items  Not  Addressed  bv  WESTON 

lifiOLNfi.  lififfl 


WOOOl-6-1  Action  Contingent^  plan  should  be  developed. 

Response:  Failure  to  pump  Basin  F  liquid 
due  to  changes  in  its  conqx)sition  through 
precipitation  will  be  dealt  with  through  the 
flushing  arrangements  that  are  available. 


W0007-1-2  Audit  Note  Need  clarification  of  operation  and  control 

of  venting  systenL 

Response:  The  nature  of  any  v£q>ors  that 
may  be  emitted  by  the  operation  of  the  day 
tanks  is  unknown  at  this  time.  Additional 
details  and  refinements  can  be  added  to 
the  venting  ^tem  should  the  vapors  prove 
to  need  control. 


MK01\RFT:S600QS8S\nBaha»p 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABOTTY  (HAZOP)  STUDY 

Items  Inadequately  Addressed  or  That  Require  Additional  Discussion 


Item  No. 

WOOOl-6-1 


W0008-9-1 


W0009-1-2 


Action  or 

rnmment  Required  HfilQ 


Unable  to  locate  right  comment  to 
WESTON  re^nse: 

Rctponae:  See  page  4  of  Audit  Trafl 
Summary  Report 


Attachment  not  available  to  review. 

Response:  KIC>209A  and  KIC-21 1 A/B  are 
discussed  in  the  O&M  Manual. 


Provide  P&ID  revision  number  on  change. 

Response:  HV-416  will  be  shown  normalfy 
open. 


MlCOI\Rrr36000aS\wthiinp 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 

Items  Inadequately  Addressed  or  That  Require  Additinnal  PiMUMion 


Item  No. 

W0003-1-3 


W0003-1-4 


T0003-1-1 


Action  or 

Comment  Required 


Revision  to  PAID  has  not  been  verified  to 
date. 

Rasponae:  The  needed  reviskm  has  not 
been  issued  as  yet 


Not  adequately  addressed,  outside 
containment  is  the  issue  that  needs 
response. 

Response:  The  contingency  plan  will 
address  releases  that  escape  containment 


WESTON  needs  to  provide  additional  data 
on  blower  maintenance. 

Response:  See  the  O&M  Manual. 


MKDl\RPTi36000S8S\iiB«haKip 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 


Items  Inadequately  Addressed  or  That  Require  Additional  Discussion 

Action  or 

IlfimNO.  Comment  Required  Hfim 


TOOOl-10-1  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  Revision  10. 


T0003>1*2  Provide  additional  detail  on  warning 

system. 

Response:  See  O&M  Manual. 


T0003>3-1  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  Revision  10. 


Mian\RrrjMoas8SVfa»iMn(> 
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ACTION  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 


Items  Inadequately  Addressed  or  That  Reouire  Additional  Discussion 

Action  or 

Item  No.  Comment  Required  HfilQ 


T0003-10-1  Available  P&ID  does  not  contain  adequate 

data  for  review. 

Response:  The  tank  is  provided  with 
vacuum  breaks. 


T0003-17-1  Provide  additional  data  •  NHj  vapor 

monitoring  and  procedures  on  monitoring 
tanks. 

Response:  See  O&M  Manual. 


T0003-19-1  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  17A  ZSC/O  on  Revision  8. 


MK01\RFT:3600QS8S\nDaliazop 
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ACTION  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 


Items  Inadequately  Addressed  or  That  Require  Additional  Discussion 


Action  or 

Item  No.  Comment  Required 


Hem 


TOOOS-l’l  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  Revision  7. 


T0006-1-4  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  Revision  7. 


T0006>6-1  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  Revision  7. 


MIC01\RPTJ6000S8S\tmahttop 
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ACnON  mEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 

Items  Inadequately  Addressed  or  That  Require  Additional  Discussion 


Item  No. 

T0006-18-1 


T0008-2.1 


T0008-18-1 


Action  or 

Comment  Required  Item 


Provide  additional  data  on  safety  measure 
in  the  PMCS  software. 

Response:  PMCS  programming  and 

factoiy  acceptance  testing  are  in  progress. 


Revision  to  P&ID  has  not  been  verified  to 
date. 

Response:  See  O&M  Manual. 


Inadequately,  addressed,  nozzle 
maintenance  should  be  detailed. 

Response:  See  O&M  Manual. 


MK01\R]>T:3600QS8S\iiiiidiazop 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABUJTY  (HAZOP)  STUDY 

Items  Inadequately  Addressed  or  That  Require  Additional  Discussion 


ItfiflLliat 

TOOlO-15-1 


TOOl  1-9-1 


T0014-19-1 


Action  or 

Comment  Required 


Item 


Not  adequately  addressed,  provide  more 
detail  on  beater. 

Response:  See  attached  heater  selection 
calculations. 


Not  adequately  addressed,  boiler  ^tem 
not  part  of  HAZOP  study. 

Response:  See  O&M  Manual. 


Not  adequately -addressed,  potential  leaks 
are  still  a  health  and  safety  concern. 

Response:  See  O&M  Manual. 


MX01\IUTt3<OOQS«S\iBaliuap 
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ACnON  ITEM  SUMMARY  REPO*<T: 

HAZARDS  AND  OPERABIUTY  (HAZOP)  STUDY 

Items  Inadcguatelv  Addressed  or  TTiat  Require  Additional  Dtscussion 

Action  or 

Item  No.  Comment  Required  Item 


Revision  to  P&ID  has  not  been  verified  to 
date. 

Response:  The  needed  revision  has  not 
been  issued  as  yet 


T0024-17-1  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  Revision  10. 


T0027-M  Typo  should  be  T0027-16-1  also  T0030-16- 

1  should  be  T0030-15-2. 

Response:  N/A. 


MK01\RFT:3«0C058S\nBaliazap 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABIUTY  (HAZOP)  STUDY 


Items  Inadequately  Addressed  or  That  Require  Additional  Disgussion 

Action  or 

Item  No.  Comment  Required  UfiOl 

T0032-2-1  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  Revision  10. 


T0032-18-1  Provide  data:  Should  pumps  202A/B  be 

on  emergency  power  system? 

Response:  The  operation  of  the  emergen^ 
power  system  is  described  in  the  O&M 
Manual.  Cooling  the  combustion  chamber 
with  the  emergency  air  blower  and  the 
atomizing  air  compressor  has  taken 
precedence  over  recirculating  the  brine  via 
Pumps  202A/B  and/or  the  quench  tank  via 
Pumps  205A/B.  The  operation  of  the 
emergency  power  system  is  described  in 
the  O&M  Manual  Pumps  202A/B  have 
not  been  included  on  the  emergen^  power 
supply  primarily  because  cooling  the 
combustion  chamber  with  the  15-hp 
emergency  air  blower  B-201B  and  the  250- 
hp  atomizing  air  blower  C-201A  was  given 
precedence.  The  domestic  water  inlet  can 
be  used  to  cool  the  SQI  downcomer 
without  introducing  another  power  load. 


MK01\RPT-J60(nS8S\imalMup 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABIUTY  (HAZOP)  STUDY 

Items  Inadequately  Addressed  or  That  Require  Additinnal  nisciissinn 

Action  or 

llfiOLNO.  rnmment  Rggiiirari 


.  T0033-1-2  Revision  to  P&ID,  has  not  been  verified  to 

date. 

Response:  See  Revision  7. 


T0033-6-1  Provide  specific  location  for  new  check 

valve  and  revision  number  for  P&ID 
change. 

Response:  The  needed  revision  has  not 
been  issued  as  yet. 


T0033-17-1 


Provide  flow  limit  switch  location. 
Resprase:  See  ZSLS8  on  sheet  4  of  6. 


MX01\RPT:3600058S\nDalianp 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 

Inadequately  Addressed  or  Tliat  Require  Additional  Discussion 

Action  or 
Item  No.  Comment  Required 


T0033-17-2  Revision  to  P&ID  has  not  been  verified  to 

date. 

Reqwiise:  See  Revision  10. 


T0033-19‘l  Revision  to  P&ID  has  not  been  verified  to 

date. 

Response:  See  Revision  10. 


T0034-1-2  WESTON  is  depending  heavily  on  routine 

visual  tank  antf  line  inq)ection  to  catch 
potential  problems  -  may  want  to  include 
other  methods  of  inspection/protection. 

Response:  None  required. 
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16 


05/14/92 


ACTION  ITEM  SI  MMARY  REPORT: 

HAZARDS  AND  OPERABILITY  (HAZOP)  STUDY 

Items  Inadequately  Addressed  or  That  Require  Additional  Discussion 

Action  or 

Item  No.  Comment  Required  Itfim 


T0035-1-2  Not  adequately  addressed,  potential  release 

still  remains  a  health  and  safety  concern. 

Response:  See  O&M  Manual. 


T0035-18-1 


Is  there  a  revision/P&ID  change  for  this? 
Response:  Not  at  this  time. 


T0038-3-1  Not  adequately  addressed  health  and  safety 

issue. 

Response:  See  O&M  Manual. 


Ml(01\RPT:a6000S>S\fmahn)p 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABIUTY  (HAZOP)  STUDY 

Items  Inadequately  Addressed  or  That  Require  Additional  PisguMinn 


Item  No. 

T0040-1-2 


T004M-1 

T00414-1 


Action  or 

Comment  Required  llfim 


Not  adequate^  addressed  review  action 
item. 

Response:  See  O&M  Manual 


Is  there  a  revision/P&ID  change? 
Response:  Not  at  this  time. 


Revision  to  P&n>  has  not  been  verified  to 
date. 

Response:  See  O&M  Manual  interlock 
matrix. 


MXDl\lVTJ600QS8S\nMlMBop 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABIUTY  (HAZOP)  STUDY 

Items  Inadcguatclv  Addressed  or  That  Reouire  AdditinmU  Discussion 

Action  or 

Item  No.  Comment  Required  Item 


Revision  to  P&ID  has  not  been  verified  to 
date. 

Response:  The  needed  revision  has  not 
been  issued  as  yet 


Mechanical  P&ID  were  not  reviewed  in 
HAZOP  study. 

Response:  The  locations  and  elevations  of 
the  sumps  are  shown  on  the  mechanical 
layout  drawings. 


T0048-2-1 


Not  adequately  addressed;  sketches  are  not 
acceptable  for  HAZOP  review.  Provide 
final  P&IDs  for  this  action  item. 

Response:  Only  sketches  are  available  at 
this  time. 


MK01\RPTJ600a(58S\nBaliaop 
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05/14/92 


ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABEJTY  (HAZOP)  STUDY 


Items  Inadequately  Addressed  or  That  Require  Additional  Discussion 


Action  or 

Comment  Required 


Item 


T0049-1-1  Unable  to  verify;  WCC  copy  of  matrix  for 

interlocks  is  not  current 

Response:  See  O&M  Manual. 


T0050-8- 1  Unable  to  verify;  P&ID  on  tanks  should  be 

included  in  HAZOP  •  provide  when 
available. 

Response:  Sketches  and  P&IDs  need  to  be 
revi^. 


T0050-9-1  See  item  T0049-M. 

Response:  See  O&M  Manual 


MKDlVRrTJMOQSSSVnahoop 
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ACTION  ITEM  SUMMARY  REPORT; 

HAZARDS  AND  OPERABILITY  (HAZ^i^)  STUDY 


hM*  cTnMM  PKrT*  [*  ■•Tli  I  iTT*  !•  nTwiKi  ■  •JtwKvTTiTi 


Action  or 


lisnL^ 


ll£m 


T0050-10-1 


See  item  T0O49-1-1. 


Response:  See  O&M  Manual. 


T0051-19-1 


Provide  more  detail  on  "regular." 


Response:  See  O&M  Manual. 


W0054-M 


New  P&ID  revision  not  verified  to  date. 


Response:  The  needed  revision  has  not 
been  issued  as  yet 
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ACnON  ITEM  SUMMARY  REPORT: 

HAZARDS  AND  OPERABIUTY  (HAZOP)  STUDY 

Items  Inadequately  Addressed  or  That  Require  Additional  Discussion 


Item  No. 


W0056-20-1 


W0058-9-1 


W0058-20-1 


Action  or 

Comment  Required 


Item 


New  P&ID  revision  not  verified  to  date. 
Response:  See  LIT-203. 


Not  adequately  addressed,  health  and 
safety  still  and  issue. 

Response:  See  O&M  Manual. 


See  item  T0049-1-1  -  Provide  current 
interlock  matrix. 

Response:  See  O&M  Manual. 
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Woodward-Clyde  ^ 
Consultants 

Engineering  t  sciences  applied  to  the  earth  a  its  environment 

June  4,  1992 


Mr.  Ed  Berry  and  Mr.  Ben  Wachob 
Rocky  Mountain  Arsenal 
Building  B-111 
Commerce  City,  CO  80022 

Subject:  Task  Order  No.  1,  Basin  F  Liquid  Disposal  Design,  System  Safety 

Hazard  Analysis,  HAZOP  Action  Item  Summary  Report,  Weston 
Responses 

Contract  DAAA15-D0022/0001 
Dear  Mr.  Berry  and  Mr.  Wachob:  ^ 

On  March  27,  1992,  Woodward-Clyde  Consultants  issued  a  letter  providing  a  list  of 
HAZOP  Action  Items  that  still  needed  to  be  addressed  by  Weston.  On  May  15, 1992, 
Weston  responded  to  this  list.  Many  of  the  items  can  now  be  considered  "closed". 
However,  there  are  still  many  other  items  that  remain  "open’  because  they  cannot  be 
verified  by  the  O&M  manual  or  other  project  documents,  which  are  still  being 
prepared  and  not  available  for  review.  Listed  below  are  the  items  from  the  March  27 
list  that  still  remain  open. 

A.  Open  Items  that  require  review  of  the  O&M  manual  to  verify  adequate 
response 

1.  TOOOl-19-1  Action:  Periodic  inspection  and  maintenance  of  lines  should  be 
included  in  O&M  Manual.  Proper  lockout/tagout  procedures  shoiild  also  be 
included. 

Audit  Note:  Is  there  a  procedure  for  checking  shutdown  and  safety  interlocks 
on  a  periodic  basis? 

2.  T0020-17-1  Comment-Action  Item:  Operator  should  confirm  proper  closure 
of  this  valve  (FCV-62)  after  shutdown. 

3.  T002 1-18-1  Comment-Action  Item:  Limit  switch  on  valve  (XV-40)  closure 
should  be  proven  upon  shutdown. 
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4.  T0030-17-1  Comment-Action  Item:  Operator  should  confirm  closure  of  FCV- 
56  on  shutdown. 

5.  WOOS  1-1-1  Comment-Action  Item:  Caustic  delivery  and  unloading  procedures 
are  unavailable.  Assume  that  unloading  operator  observes  rupture  and  initiates 
emergency  procedures. 

Note:  This  has  been  partially  responded  to  by  Weston.  However,  discussion  of 
emergency  procedures  has  not  been  provided. 

6.  T0003-1-1:  Weston  needs  to  provide  additional  data  on  blower  maintenance. 

7.  T0003-1-2:  Provide  additional  detail  on  warning  system. 

8.  T0003-17-1:  Provide  additional  data  -  NH3  vapor  monitoring  and  procedures 
on  monitoring  tanks. 

9.  T0008-2-1:  Revision  change  to  P&ID,  not  verified  to  date. 

10.  T0008-18-1:  Inadequately  addressed,  nozzle  maintenance  should  be  detailed. 

11.  TOOll-9-1:  Not  adequately  addressed,  boiler  system  not  part  of  HAZOP  study. 

12.  T0014-19-1:  Not  adequately  addressed,  health  and  safety  concerns. 

13.  T0035-1-2:  Not  adequately  addressed,  health  and  safety  concern  of  release. 

14.  T0038-3-1:  Not  adequately  addressed,  health  and  safety  issue. 

15.  T0040-1-2:  Not  adequately  addressed,  review  action  item. 

16.  T0051-19-1:  Provide  more  detail  on  "regular" 

Note:  Not  clear  where  this  is  diseased  in  the  O&M  manual  excerpts  provided 
by  Weston. 

17.  W0058-9-1:  Not  adequately  addressed,  health  and  safety  issue. 

18.  W0058-20-1:  See  item  T0049-1-1  -  Provide  current  interlock  matrix  to  address 
the  new/change  interlock  changes  or  additions. 
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B.  Open  Items  that  Require  Review  of  Revised  P&IDs 

1.  W0009-1-2:  Provide  P&ID  revision  number  associated  with  change. 

Note:  Weston  response  says  that  HV-416  will  be  shown  normally  open.  P&ID 
revision  4,  which  was  provided  with  the  Weston  response,  shows  this  valve 
normally  closed. 

2.  W0003-1-3:  P&ID  revision  change  has  not  been  verified  to  date. 

3.  T0008-2-1:  Revision  change  to  P&ID,  not  verified  to  date. 

4.  T0023-17-1:  Revision  change  to  P&ID,  not  verified  to  date. 

5.  T0033-6-1:  Provide  specific  location  for  new  check  valve  and  revision  number 
for  P&ID  change. 

6.  T0035-18-1:  Is  there  a  revision/P&ID  change  for  this? 

7.  T004 1-1-1:  Is  there  a  revision/P&ID  change? 

8.  T0041-4-1:  Revision  change  to  P&ID,  not  verified  to  date. 

9.  T004 1-6-1:  Revision  change  to  P&ID,  not  verified  to  date. 

10.  T0048-2-1:  Not  adequately  addressed,  sketches  are  not  acceptable  for  HAZOP 
review.  Provide  final  P&ID’s  for  this  action  item. 

11.  T0050-8-1:  Unable  to  verify,  P&ID  on  tanks  should  be  included  in  HAZOP  - 
provide  when  available. 

12.  W00S4-1-1:  New  P&ID  revision  change,  not  verified  to  date. 

C.  Items  Remaining  Open  for  Other  Reasons 

1.  W0007-1-2:  Audit  Note:  Need  clarification  of  operating  and  control  of  venting 

system. 

Note:  This  item  refers  to  the  lack  of  vacuum  in  the  vent  line  resulting  in  loss  of 
venting  of  the  tanks. 


33306a£a 


Woodward-Clyde 

ConsuKants 


Mr.  Ed  Berry  and  Mr.  Ben  Wachob 
June  4,  1992 
Page  4 


2.  W0003-1-4:  Not  adequately  addressed,  outside  containment  is  the  issue  that 

needs  response. 

Note:  This  item  will  be  addressed  in  a  contingency  plan  that  is  not  currently 
available. 

Woodward-Qyde  is  in  the  process  of  adding  the  responses  to  the  study  document. 
Items  that  can  be  closed  based  upon  responses  to  action  items  or  audit  trail  notes  are 
being  closed;  items  that  still  require  additional  responses  per  this  action  item  summary 
report  will  remain  open.  The  completion  of  the  study  should  be  final  in  the  next  few 
days. 

Very  truly  yours, 

a 

JoAnn  Tischler 
Task  Order  1  Manager 

ESR.-dlt 

(1  copy  sent) 

Ic:  Ffie  22206 
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Mr.  Ed  Berry 
Mr.  Ben  Wachob 
Rocl^  Mountain  Arsenal 
Building  B-111 
Commerce  City,  CO  80022 

SUBJECT:  Task  Order  No.  L  Basin  F  Liquid  Disposal  Design,  System  Safety 
Hazard  Analys*  Action  Items  Ooseout 

Contract  DAA  \X)22/0001 

Wee  Project  No.  -22U6A  (T5100) 

Dear  Mr.  Berry  and  Mr.  Wachob: 

On  June  10,  1992,  a  meeting  was  held  at  t'  e  art>enal  t^  discuss  the  remaining  open 
HAZOP  action  items.  TTiese  items  are  listed  in  Woodward-Tlyde  Consultants’  (WCC) 
letter  dated  June  4,  1992.  At  that  meeting,  WCC  was  gt  /en  a  copy  of  the  O&M 
Manual,  dated  May  1992.  This  manual  was  needed  to  close  the  *'A"  list  of  items  in  the 
June  4, 1992  letter. 

Additionally,  it  was  decided  to  send  a  WCC  engineer  to  Weston’s  office  in  West 
Chester,  Penn^lvania  to  review  the  latest  P&ID  revisions  in  order  to  close  out  the  "B” 
items  listed  in  the  June  4, 19S12  letter.  It  was  also  agreed  that  WCC  would  review  the 
current  P&IDs  to  verify  that  significant  changes  were  not  made  since  the  time  of  the 
original  HAZOP. 

Finally,  the  "C  list  of  items  from  the  June  4, 1992  letter  were  discussed  at  the  meeting. 

Based  on  our  review  of  the  O&M  Manual  and  current  P&IDs,  the  items  listed  in  the 
June  4, 1992  letter  can  be  considered  closed.  The  following  discussion  summarized  the 
rationale  for  this  conclusion. 

A.  The  items  listed  below  were  not  closed  in  the  June  4, 1992  update  of  the  Action 
Item  Summary  Report  because  th^  were  addressed  in  the  O&M  Manual,  which 
was  not  available  at  that  time.  Review  of  the  Revised  Draft  Manual  (22  May 
1992)  provided  by  Weston  indicates  that  these  items  can  now  be  dosed.  Each 
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item,  along  with  a  description  of  how  it  is  addressed  in  the  manual  is  presented 
below. 

1.  TOOOl-19‘1  Action:  Periodic  inspection  and  maintenance  of  lines  should  be 
included  in  O&M  Manual  Proper  lockout/tagout  procedures  should  also  be 
included. 

Audit  Note:  Is  there  a  procedure  for  checking  shutdown  and  safety  mterlocks  tm 
a  periodic  basis? 

Inspection  and  monitoring  is  discussed  in  Section  IS.1.1  and  15.12  in  veiy 
terms. 

Lockout  procedures  are  included  in  Appendix  E.  The  Daily  Preventative  Maintenance 
(Figure  5*2)  checklist  requires  frequent  checks  for  leaks  in  the  natural  gas  piping 
^tem. 

2.  T0020-17‘l  Comment-Action  Item:  Operator  should  confirm  jm^ter  closure  qftfus 
valve  (FCV-62)  cfter  shutdowrL 

Assume  this  will  be  included  in  Step  8  on  page  4-81.  This  section  lists  valves  that  must 
be  closed  upon  ^tem  shutdown.  Also  fruictional  check  of  FCV-62  on  "As  Required" 
basis  is  specified  in  the  Daily  Preventative  Maintenance  Checklist  (page  S-45). 

3.  T0021-18-1  Comment-Action  Item:  Limit  switch  on  valve  (SV-40)  closure  should 
be  proven  upon  shutdowt. 

Assume  this  valve  will  be  listed  in  Step  8  on  page  4-81  of  the  O&M  Manual. 

4.  T0030-17-1  Comment-Action  Item:  Operakjr  should  confirm  closure  of  FCV-S6 
on  shutdown 

Assume  this  valve  will  be  listed  in  Step  8  on  page  4-81  of  the  O&M  Manual. 
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5.  W0051-1-1  Comment-Action  Item:  Caustic  delivery  and  unloading  procedures  are 
unavailable.  Assume  that  unloading  operator  observes  rupture  and  initiate 
emergency  procedures. 

Note:  This  has  been  partudfy  responded  to  by  Weston.  However,  discussion  of 
emergency  procedures  has  not  been  provided. 

Emergency  procedures  are  addressed  in  Section  16  -  Emergency  Response  and 
Contingency  Plan.  Additionally,  ^pendix  N  provides  information  on  spill  response 
techniques. 

6.  T0003-1-1  Weston  needs  to  provide  additional  data  on  blower  maintenance. 

Preventative  maintenance  schedule  provided  in  Table  5-2.  Troubleshooting  procedures 
for  the  blower  are  included  in  Section  63. 

7.  T0003’1'2  Provide  additiorml  detail  on  warning  system. 

This  item  refers  to  the  need  for  adequate  warning  of  loss  of  combustion  air  to  the  SQI 
burner.  The  Preventative  Maintenance  Schedule  (Table  5-2)  requires  frequent  checks 
of  the  inlet  filter.  Pressure  indicator  (PI-19)  and  switch  (PS1^20)  and  flow  indicator 
(FE-16)  are  also  included. 

8.  T0003-17-1  Provide  additional  data  -  NH^  vapor  monitoring  and  procedures  on 
monitoring  tanks. 

Monitoring  for  ammonia  is  discussed  in  Section  3.1.1,  173.2.2,  and  17.4  of  the  O&M 
Manual. 
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9.  T0008-2-1  Revision  change  to  P&JD,  not  verified  to  date. 

This  item  refers  to  adding  a  high  flow  alarm  on  the  individual  controllers  (FIC-22  A/E) 
for  waste  feed  to  individual  injectors. 

Review  of  drawing  32-03-07 13-D  Sheet  2  -  Revision  10  indicates  this  has  been  done 
(sec  FAH-22  A/E). 

10.  T0008-18-1  Inadequatefy  addressed,  nozzle  maintenance  should  be  detailed. 

The  Daily  Preventative  Maintenance  Checklist  and  Preventative  Maintenance  Schedule 
-  Table  5-2  address  nozzle  inspections.  Nozzle  cleanout  ^tem  is  discussed  in 
Sections  2.18,  3.8.13  and  3.18. 

1 1.  TOOl  1-9-1  Not  adequately  addressed,  boiler  system  not  part  ofHAZOP  study. 

Deviation  alarm  was  added  to  F1T-76A  -  per  drawing  32-03-713-D  Sheet  2  - 
Revision  10.  O&M  Manual  Section  2.13  includes  information  on  the  boiler,  which  is 
a  pre-engineered  package  system.  Troubleshooting  information  is  provided  in 
Section  6.5.  This  item  can  be  closed,  assuming  operators  will  be  adequately  trained  to 
operate  and  maintain  this  system. 

12.  T0014-19-1  Not  adequately  addressed,  health  and  safety  concerns. 

This  item  refers  to  possible  leaks  from  flanges,  etc.,  at  the  SQI  incinerator  chamber. 
The  Preventative  Maintenance  Schedule  •  Table  5-2  requires  frequent  checks  of 
potential  leakage  sites. 

13.  T0035-1-2  Not  adequately  addressed,  health  and  safety  concern  of  release 

The  Preventative  Maintenance  Schedule  •  Table  5-2  requires  frequent  checks  for  leaks 
in  the  Venturi  recycle  piping. 
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14.  T0038-3-1  Not  adequatsfy  adibvssed,  health  and  strfety  issue. 

This  item  refers  to  potential  leakage  in  the  interconnecting  duct  from  the  quench 
separator  to  the  venturi.  The  Daily  Preventative  Maintenance  Checklist  •  Table  5-2, 
page  S-42  requires  frequent  checks  for  leaks. 

15.  T0040-1-2  Not  adequatefy  addressed,  review  action  item. 

This  item  refers  to  a  rupture  in  the  scrubber  recycle  pump  section  line.  Response  is 
same  as  Item  14. 

16.  TOOSl-19-1  Provide  more  detail  on  yegular" 

The  Daily  Preventative  Maintenance  Checklist  requires  inspection  of  the  50  percent 
caustic  delivery  line  once  a  shift  (page  5-11). 

17.  W0058-9-1  Not  adequatefy  addressed,  health  and  safety  issue. 

This  item  refers  to  the  periodic  inspection  of  the  liquid  seals  in  SQI  Day  Tanks  TK-IOS 
and  106.  The  Daily  Preventative  Maintenance  Checklist  requires  weeldy  inspection  of 
the  seals. 

18.  W0058~20-l  See  item  T0049’l-1  Provide  Current  interlock  matrix. 

Updated  interlock  matrix  is  provided  as  Table  3-1  in  the  O&M  Manual.  Brine  loading 
permissive  interlock  number  80  has  been  added.  Discussion  is  also  provided  in 
Section  3.12.1  of  the  manual. 

B.  Items  that  Require  Review  of  Revised  P&IDs. 

The  12  items  on  the  June  4,  1992  list  have  been  revisited.  Recommended  changes 
from  HAZOP  have  been  checked  against  the  latest  revision  of  drawings.  If  changes 
had  not  been  made  or  if  an  adequate  res];)onse  was  not  given,  the  change  was  marked 
on  the  drawing.  The  drawings  were  in  the  process  of  being  revised.  This  next  revision 
was  to  accommodate  the  changes.  WC  has  not  seen  these  revised  drawings  as  of  this 
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letter.  The  following  indicates  which  items  are  closed  and  those  that  are  supposed  to 
be  closed  after  the  next  revisions  to  the  drawings. 

Additionally,  review  of  the  current  P&ID  drawings  indicates  that  no  significant  process 
modifications  have  been  made  since  the  original  HAZOP.  Drawing  revisions  have 
been  due  to: 


•  changes  to  incorporate  HAZOP  comments 

•  addition  of  valve  numbers,  etc. 

•  revised  line  sizes  and  material  numbers 

•  miscellaneous 

1.  W0009-1-2:  Provide  P&ID  revision  number  associated  with  change. 
Note:  Weston  response  says  the  HV-416  will  be  shown  normally  open.  P&ID 
revision  4,  which  was  provided  with  the  Weston  response,  shows  this  valve 
normally  closed. 

This  change  was  not  made  as  of  this  review.  Weston  Drawing  No.  03-04-009 
Revision  5  was  marked  up  to  revise  HV-416  to  show  normally  open. 

2.  W0003-1-3:  P&ID  revision  change  has  not  been  verified  to  date. 

No  remote  pressure  indication  will  be  added  to  Weston  Drawing  No.  02-04-002 
Revision  5.  A  comment  was  made  to  add  a  differential  pressure  with  remote  alarm  to 
MCR. 
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3.  T0008-2-1:  Revision  change  to  P&ID,  not  verified  to  date. 

Local  and  remote  alarm  (FSH-22  (A-E)  and  FAH-22  (A-E)  was  added  to  T-Thermal 
Drawing  No.  32-03-713,  SH2/6,  Revision  10.  A  comment  was  made  on  T-Thermal 
Drawing  No.  32-03-713D,  Sheet  2  of  6,  Revision  10,  dated  4/8/92,  that  a  reference  to 
Note  C  on  Sheet  1  be  added  to  alert  that  it  is  typical  for  B  through  E. 

4.  T0023-17-1:  Revision  change  to  P&ID,  not  verified  to  date. 

T-Thermal  Drawing  No.  32-03-713D  Sheet  3  of  6,  Revision  10,  dated  4/8/92,  shows 
that  rCV-48  still  fails  open.  This  item  needs  to  be  incorporated  into  the  next  revision. 

5.  T0033-6-1:  Provide  specific  location  for  new  check  valve  and  revision  number 
for  P&ID  change. 

Weston  Drawing  No.  03-04-015,  Revision  4,  dated  6/16/92,  shows  check  valve  CK  417 
has  been  added  before  the  split  to  TK-201/2(G  (prior  to  HV418)  line  2"-BR-3l3-H-K 
from  quench  recycle  (Drawing  32-03-713,  Sheet  4)  has  a  check  v^ve  added  (no  number 
ID)  prior  to  HV423. 

6.  T003S-18-1:  Is  there  a  revision/  P&ID  change  for  this? 

T-Thermal  Drawing  No.  32-03-713  D,  Sheet  4  of  6,  Revision  10,  dated  4/8/92,  shows 
FCV-60  labeled  as  FO  to  fail  open.  Philosophy  is  to  fail  open  on  recycle. 

7.  T004 1-1-1:  Is  there  a  revision/P&ID  change? 

T-Thermal  Drawing  No.  32-03-713  D,  Sheet  5  of  6  Revision  10,  dated  4/8/92,  shows 
FCV-65  labeled  as  FO  for  fail  open.  Same  philosophy  as  for  FCV-60. 

8.  T0041-40-1:  Revision  change  to  P&ID,  not  verified  to  date. 

T-Thermal  Drawing  NO.  32-03-713  D  Sheet  5  of  6,  Revision  10,  dated  4/8/92,  contains 
a  comment  that  says  a  connection  is  needed  between  FSL6S  and  AIC56.  The  PLC 
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should  contain  logic  to  say  if  low  flow  is  seen  in  FY65  then  should  turn  off  waste  and 
caustic.  Revisions  to  P&ID  need  to  be  verified. 

9.  T0041-6-1:  Revision  change  to  P&ID,  not  verified  to  date. 

T-Thermal  Drawing  No.  32-03-713  D,  Sheet  5  of  6  Revision  10,  dated  4/8/92,  shows 
check  valve  342  has  been  added  to  the  caustic  line  (1^  -XB-320-H-R)  prior  to  its 
intersection  with  line  4-BR-503-H-K. 

10.  T0048-2-1:  Not  adequately  addressed,  sketches  are  not  acceptable  for  HAZOP 
review.  Provide  final  P&ID’s  for  this  action  item. 

Weston  Drawing  No.  03-04-015,  Revision  4,  dated  6/16/92  shows  valves  CX)V-84E  with 
interlock  3 1  and  CX)  V  84F  with  interlock  30  have  been  added.  Brine  loading  into  truck 
won’t  occur  without  meeting  loading  permissives. 

11.  T0050-8-1:  Unable  to  verify,  P&ID  on  tanks  should  be  included  in  HAZOP  - 
provide  when  available. 

Weston  Drawing  No.  03-04-015,  Revision  4,  dated  6/16/92,  shows  the  tanks  are  closed 
top  with  vents. 

12.  W0054-1-1:  New  P&ID  revision  change,  not  verified  to  date. 

Weston  Drawing  No.  03-04-009,  Revision  5,  dated  6/17/92,  still  shows  FCV-211  and 
FCV-209  to  fail  open.  A  comment  has  been  made  on  the  drawing  to  change  their 
designation  to  fail  close. 
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C.  Items  Open  for  Other  Revisions 

1.  W0007-1-2  Audit  Note:  Need  clarifications  of  operating  and  control  of  venting 
system. 

Note;  This  item  refers  to  the  lack  of  vacuum  in  the  vent  line  resulting  in  loss  of 
venting  of  the  tanks. 

Weston  has  addressed  this  to  a  limited  extent  in  i^pendix  B  -  Site  Safety  and  Health 
Plan  •  Section  17  (Air  Sampling/Monitoring  Plan).  Additionally,  the  Preventative 
Maintenance  Schedule  •  Table  5-2  requires  that  day  tank  pressure  be  checked  once  a 
shift  and  the  conservation  vents  be  checked  daily. 

2.  W0003-1-4  Not  adequately  addressed,  outside  containment  is  the  issue  that  needs 
response. 

Note:  This  item  wiU  be  addressed  in  a  contingency  plan  that  is  not  currently 
available. 

Appendix  B  of  the  O&M  Manual  includes  an  Emergency  Response  and  Contingency 
Plan  (Section  16)  that  addresses  leaks  and  spills.  Additionally,  Section  15  of 
Appendix  B  includes  a  Spill  Prevention/Containment  Plan. 

Based  on  the  above  discussion,  all  of  the  action  items  listed  in  the  June  4, 1992  letter 
have  been  sufficiently  responded  to  by  Weston. 


Very  truly  yours, 

WOODWARD-CLYDE  CONSULTANTS 

^(2.  ’’ 

JoAnn  TiseWer 
Task  Order  1  Manager 
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